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D32795

Mr. Craig Wright, Acting Director William H. Smagula, P.E.
Air Resources Division Vice President - Generation
NH Dept. of Environmental Services

29 Hazen Drive, PO Box 95

Concord, NH 03302-0095

Re: Public Service Company of New Hampshire Schiller Station — Temporary Permit Application for
Installation of Dry Sorbent and Activated Carbon Injection Emission Control Technology

Dear Mr. Wright:

Public Service Company of New Hampshire (PSNH) submits the enclosed temporary permit application
for the installation of dry sorbent (DSI) and activated carbon injection (ACI) emission control
technologies on Schiller Station Units SR4 and SR6. The installation of the DSI/ACI systems will be
used in conjunction with existing control technologies to meet the requirements of 40 CFR 63, Subpart
UUUUU, and National Emission Standards for Hazardous Air Pollutant: Coal and Oil Fired Electric
Utility Steam Generating Units (Mercury and Air Toxics Standard-MATS). The proposed DSI and ACI
systems are intended to reduce the emissions of acid gases (hydrogen chloride and hydrogen fluoride) and
mercury, and are anticipated to also reduce emissions of sulfur dioxide and sulfuric acid mist.

The DSI/ACI system installation project is a multi-year, multi-component project with start-up and
commissioning of the new system expected to occur during the first quarter of 2016. The new DSI/ACI
system involves the construction and installation of a carbon bulk bag unloading system, a dry sorbent
storage silo, sorbent feed equipment, and injection lances located in the ductwork of Units SR4 and SR6
to supply sorbent and activated carbon directly into the flue gas stream. Conceptual drawings for both

injection systems are attached.

The preliminary project schedule includes the following project milestones and anticipated target dates.

Anticipated Target Dates
January-February 2014
March 2014

March — May 2014

May - June 2014

June 2014

June — November 2014
August — November 2014
December — January 2015
January 2015

December 2015

January — April 2016

Project Milestones

Solicitation of Bids for Owners Engineer

Award of Owners Engineer Contract
Development of DSI/ACI System Specification
Solicitation of Bids for DSI/ACI System

Award of DSI/ACI System Contract

Preliminary System Engineering

Development of System Installation Specification
Solicitation of Bids for System Installation
Award of System Install Contract

Completion of Construction

Start-up, Commissioning and Performance Testing
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Mr. Craig Wright
February 27, 2014
Page 2 of 2

I expect that a more defined schedule will be developed by mid-2014 once the system contract is
awarded. Updates to the schedule will be provided to DES as necessary during the completion of the

DSI/ACI system.

If you have any questions regarding the enclosed application, please contact Sheila Burke of my staff at
603-634-2512.

Very truly yours,
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

(il H.

William H. Smagula, P.E.
Vice President — PSNH Generation

Att.
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FILE REFERENCE NOTATION

Confidential Business Information received on 2/27/14 with application # 14-0081.
PSNH - Schiller Station AFS # 3301500012. Filed in VII. A. Confidential Business Information.
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Public Service Company of New Hampshire (PSNH) Schiller Station (Schiller) is a wood and
fossil fuel-fired electric generating station. Schiller Units 4 (SR4) and 6 (SR6) consist of two
fossil fuel-fired electric utility steam generating units permitted to combust coal and oil, with
biomass co-firing capacity of up to 10 percent (%) by weight of coal input. The facility also
includes one wood and fossil fuel-fired boiler (SRS), a combustion turbine (SRCT), emergency
generator, a primary and secondary coal crusher, coal and wood handling systems and various
insignificant and exempt activities.

PSNH is proposing to install Dry Sorbent Injection (DSI) and Activated Carbon Injection (ACI)
systems on SR4 & SR6 for the purposes of complying with the emissions limitations established
under 40 CFR Part 63, Subpart UUUUU, National Emission Standards for Hazardous Air
Pollutants: Coal- and Oil-Fired Electric Utility Steam Generating Units. DSI/ACI systems are
used to control a variety of air emissions such as hydrochloric acid (HCI), mercury, and sulfur
dioxide (SO,) from the flue gas stream. PSNH is proposing to configure the DSI/ACI systems to
be compatible with various sorbents including trona (trisodium hydrogendicarbonate dehydrate),
sodium bicarbonate and activated carbon. These sorbents will be injected into the flue gas stream
through strategically located ports upstream of the electrostatic precipitator (ESP). These
sorbents are formulated to react with and/or adsorb constituents from the flue gas, the reaction
products and sorbents are then removed downstream by the ESP. Application forms (Form
ARD-1 and two Form ARD-2s) are provided in Appendix A. Proof of good standing is provided
in Appendix D.

The sorbent injection systems are self-contained and designed for maximum operational
flexibility, accuracy and consist of three major components (sorbent injection control units,
sorbent storage units and ancillary equipment).

1.1.1  Sorbent Injection Control

The injection control units are used to control the overall processes and are designed to
inject sorbent material into the flue gas stream. The sorbents will enter the flue gas stream
through strategically located lances. The systems will be configured to achieve optimum
reduction of mercury and acid gas emissions from the coal combustion process. Activated carbon
will be used for mercury control, while sodium bicarbonate and trona will be utilized for acid gas
control. Safety data sheet information for each proposed sorbent material is provided in
Appendix B.

1.1.2  Sorbent Storage and Delivery Units

The storage and delivery units serve as the local final storage and feed system for the
sorbent injection systems and serve as the metering platform to deliver sorbents to the flue gas. A
storage unit consisting of a vertical silo will be used store sodium bicarbonate and/or trona.
Activated carbon will be received in bulk storage bags, which will be used to directly supply the
ACI systems.
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1.1.3  Ancillary Equipment

Ancillary equipment includes the remaining equipment needed to operate the systems,
including hoses and manifolds needed to convey the various sorbent materials to the injection
ports.

1.2 DESCRIPTION OF SCHILLER SR4 AND SR6

Schiller SR4 and SR6 are front-wall fired, dry bottom, pulverized coal steam electric boilers, each
capable of providing 50 megawatts gross electrical output. These units are also capable of firing oil
and co-firing biomass with coal. Each unit has a heat input rating of 574 million British thermal
units per hour (MMBTU/hr) when firing coal, which corresponds to a maximum fuel consumption
rate of 22.51 tons per hour at 12,750 British thermal units per pound (BTU/Ib). Each unit is
equipped with electrostatic precipitators (ESPs) for particulate matter (PM) control and selective
non-catalytic reduction (SNCR), overfire air systems, and low-NOx burners to control oxides of
nitrogen (NOx). Each boiler is equipped with a continuous emissions monitoring system (CEMS)
to monitor gas flow rate, opacity, carbon dioxide (CO,), sulfur dioxide (SO,), and NOx. Each
boiler is also equipped with continuous carbon monoxide (CO) monitoring; however these units
are not currently maintained for compliance purposes as CEMS.

2.0 EMISSIONS DATA

2.1 BOILER EMISSIONS

It is not anticipated that the installation of the DSI/ACI system will have a material effect on
combustion conditions, ash handling, or the operation of the air pollution control equipment in
SR4 and SR6. The proposed DSI/ACI installation will result in reduced emissions of acid mist,
acid gases (HCL and hydrogen fluoride), mercury, and SO, from SR4 and SR6. Although the
proposed dry sorbent materials that will be injected into the flue gas stream represent additional
particulate matter loading to the ESPs, research and development trials conducted in August of
2012 and August of 2013 indicate that the sorbents are readily removed by the ESPs, and no
increase in PM emissions is anticipated to occur. A summary of the emissions data generated
during the R&D trial runs is included in Appendix B.

Hourly and annual emissions data for SR4 and SR6 are presented in Tables 1 and 2, and

estimated Hazardous Air Pollutant (HAP) emission summaries for SR4 and SR6 are presented in
Tables 3 and 4.

3.0 APPLICABLE REQUIREMENTS
The applicability of various State and federal regulations are discussed below.

3.1 NON-ATTAINMENT NEW SOURCE REVIEW AND PREVENTION OF
SIGNIFICANT DETERIORATION

Schiller Station is a major source of SO,, NOx, PM, CO, CO,, VOC and HAP. Schiller is located
in Rockingham County which is listed as attainment/unclassifiable for ozone. However, the

04.0029995.00 Page 2 02/25/14



entire State of New Hampshire is part of the Northeast Ozone Transport Region, and the
NOX/VOC significance thresholds applicable to moderate ozone non-attainment areas apply.
Therefore, if a net emissions increase of NOx and/or VOC from the proposed installation to SR4
and SR, including any contemporaneous increases and decreases, exceeds the significance level
of 40 tons per year for either pollutant, then non-attainment new source review (NSR) applies.

The facility is located in areas classified as attainment/unclassifiable for CO, NO,, PM,;y, PM; s,
lead, and SO,. The facility is a major source of one or more attainment pollutants, and, therefore,
a significant net emissions increase of an attainment pollutant is subject to the Prevention of
Significant Deterioration (PSD) permitting requirements for that particular pollutant.

A physical change or change in the method of operation that results in a significant net emissions
increase of an attainment or non-attainment pollutant would be subject to PSD and
non-attainment NSR permitting requirements, respectively. For an electric utility steam
generating unit (ESGU), the evaluation of the net emissions increases is based on the projected
representative actual annual emissions for a two-year period after a physical change or change in
the method of operation, considering the effect that the change has on increasing or decreasing
the hourly emissions rate and on the projected capacity utilization of the unit. Changes in
capacity utilization that are unrelated to the particular change in the unit are excluded for the
purposes of determining the representative actual annual emissions (40 CFR 52.21(33),
July 1, 1993).

A significant net increase is determined by comparing the representative actual annual emissions
(actual emissions) prior to the change to the projected future actual emissions expected to occur
after the change (actual-to-actual test). If this test demonstrates that any emissions increases
resulting from the change are less than the significance levels established in the NSR rules, NSR
does not apply. The actual-to-actual test is generally preferred because it allows emissions
increases that result from demand growth to be excluded from the demonstration provided that
the unit could accommodate such growth prior to the change. This demand growth exclusion is
particularly important for ESGUs since very small fluctuations in demand (<1%) can result in
pollutant increases that would otherwise trigger NSR.

No significant net increases in emissions are expected to occur as a result of the proposed DSI
system installation. In addition, the DSI system will not affect the capacity utilization or increase
the dispatch status of SR4 and SR6 with the Independent System Operator. Therefore, there will
not be a significant net increase in representative actual annual emissions as a result of the
proposed change, and PSD and NSR permitting requirements will not apply.

Actual emissions for an ESGU are defined as the average rate, in tons-per-year, at which the unit
actually emitted the pollutant during a two-year period which precedes the proposed change and
which is representative of normal source operation. Projected actual emissions are the projected
annual emissions from each modified unit for the two-year period after the proposed change (or
another two-year period that is more representative of normal operation of the modified unit).

Based on an evaluation of utilization over the most recent five year period, calendar years 2009
and 2010 were selected as most representative of normal operation for SR4 and SR6. Emissions
data for calendar years 2009 through 2013 are provided in Appendix B, along with pertinent
sample calculations and supporting documentation.
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The non-attainment NSR and PSD applicability analysis for the proposed DSI system is presented
in Table 5. Based on the information presented in Table 5, the proposed installation to SR4 and
SR6 are not subject to PSD or non-attainment NSR permitting requirements.

3.2 40 CFR 60 SUBPART DA — STANDARDS OF PERFORMANCE FOR ELECTRIC
UTILITY STEAM GENERATING UNITS

Schiller SR4 and SR6 are electric utility steam generating units for the purposes of New Source
Performance Standards at 40 CFR 60. Although they were installed prior to the applicability
date, any change at these units that would be considered a modification under 40 CFR 60, namely
an increase in the maximum hourly emission rate of a pollutant regulated under the particular
subpart, would be considered a modification, subjecting these units to the requirements of
40 CFR 60 Subpart Da. However, the proposed changes will not increase the maximum hourly
emission rate of any pollutants regulated under Subpart Da. It is not anticipated that an annual or
hourly emission increase will result from this proposed change. 40 CFR 60, Subpart Da applies
to each electric utility steam generating unit that commences construction, reconstruction or
modification after 1978, and has a heat input greater 250 MMBtu. Unit 4 was constructed in
1952 and has a heat input capacity of 574 MMBtu/hr. Unit 6 was constructed in 1957 and also
has a heat input capacity of 574 MMBtu/hr.

Under 40 CFR 60, modification means “any physical changing in, or change in the method of
operation of, an existing facility which increases the amount of any air pollutant (to which a
standards applies" emitted into the atmosphere by that facility or which results in the emission of
any air pollutant (to which a standard applies) into the atmosphere not previously emitted.” A
physical or operation change to an existing facility which results in an increase in the emission
rate (Ib/hr) to the atmosphere of any pollutant to which a standard applies is considered a
modification. Subpart Da establishes standards for NOx, SO,, and TSP. The proposed changes
to SR4 and SR6 will not result in an increase in the potential hourly emission rate of any
regulated pollutants under Subpart Da; therefore, the proposed changes do not constitute a
modification under 40 CFR 60 NSPS.

Reconstruction means “the replacement of components of an existing facility to such an extent
that (1) the fixed capital cost of the new components exceeds 50 percent of the fixed capital cost
that would be required to conmstruct a comparable entirely new facility, and (2) It is
technologically and economically feasible to meet the applicable standards.” The proposed
installation of the DSI systems for SR4 and SR6 are well below this threshold and, therefore, the
proposed changes do not constitute reconstruction under 40 CFR 60.

3.3 40 CFR 63 SUBPART UUUUU — NATIONAL EMISSIONS STANDARDS FOR
HAZARDOUS AIR POLLUTANTS: COAL- AND OIL-FIRED ELECTRIC UTILITY STEAM
GENERATING UNITS

Schiller Station is a major source of HAPs. Three coal- and/or oil-fired ESGUs are in operation
at the Site (i.e., Units SR4, SRS, and SR6). Unit SR5 currently combusts biomass fuel, with the
permitted capacity to combust coal. SR5 operates under a case-by-case MACT determination
under 40 CFR 63, Subpart B. Units SR4 and SR6 are subject to the emission standards for
coal-fired ESGUs under Subpart UUUUU. Each unit was designed to combust virgin coal with a
heat content of greater than 8,300 BTU per pound. Therefore, the standards applicable to
coal-fired units in the “not low-rank coal” category listed in Table 2 of Subpart UUUUU apply to
SR4 and SR6.
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PSNH intends to comply with the following emissions limits under the rule:

Filterable PM — 0.03 Ib/MMBTU, 30-day average
HCI - 0.002 1bo/MMBTU, 30-day average
Mercury — 1.2 Ib/trillion BTU, 30-day average

In addition to the emissions limitations outlined above, PSNH is also subject to the following
provisions of Subpart UUUUU:

- Work practice standards including periodic burner and combustion control tune ups and
startup and shutdown requirements.

- Operating limits.

- Performance testing.

- Demonstrating continuous compliance.

- Notification, recordkeeping and reporting, including semi-annual compliance reporting.

PSNH is currently in the process of evaluating and selecting alternatives for performance testing
and continuous compliance monitoring under Subpart UUUUU. PSNH anticipates that final
alternatives will be selected as part of the system design and procurement process. PSNH will
provide updated compliance documentation to NHDES once available.

The compliance date for existing EGUs under Subpart UUUUU is April 16, 2015. In accordance
with the provisions of 40 CFR 63.6(i), PSNH has requested and been granted a one-year
extension until April 16, 2016. Various notifications are required under Subpart UUUUU and
will be submitted in accordance with the schedules established in the rule.

3.4 CHAPTER ENV-A 600

Chapter Env-A 600 requires that a permit be obtained for certain air pollution sources. This
includes the proposed installation. Env-A 606, Air Pollution Dispersion Modeling Impact
Analysis, requires that a complete modeling impact analysis be performed as part of an
application for a permit. Criteria pollutant emissions are not anticipated to increase due to the
proposed installation and therefore, modeling will not be required. The trona sorbent material
contains crystalline silica as an impurity. Crystalline silica is a regulated toxic air pollutant under
Env-A 1400. Air quality dispersion modeling was previously prepared and submitted to NHDES
in support of the DSI research and development trails. A revised and updated Env-A 1400
compliance evaluation based on the installation of DSI systems on SR4 and SR6 has been
included with this application as Appendix C. Env-A 618 requires that major modifications to
existing sources demonstrate that net emissions increases are not significant. Env-A 619 requires
that major modifications comply with PSD requirements of 40 CFR 52.21. A discussion of NSR
and PSD applicability is presented in Section 3.1 above, and Table 5 presents a comparison of
the net emissions increases with the significant emission values defined in Env-A 618.02(b)(11)
and 40 CFR 52.21.

3.5 CHAPTER ENV-A 1300

Chapter Env-A 1300 contains Reasonably Available Control Technology (RACT) NOx emission
limits for various combustion devices at facilities with potential annual NOx emissions of 50 tons
or greater. Schiller Station exceeds this threshold and, therefore, the proposed installation is
subject to NOx RACT. Under Env-A 1300, SR4 and SR6 are utility boilers with a heat input
rating greater than 50 MMBTU/hr firing coal, coal/biomass and/or No. 6 oil. Therefore, the
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boilers are subject to Env-A 1303.06(b), which requires a 24-hour average emissions limit of
0.50 Ib/MMBTU when firing coal or any combination of coal and oil. The boilers are equipped
with overfire air and SNCR systems, and the NOx emissions levels of the modified boilers will
also comply with the applicable limit when firing coal or any combination of coal, biomass
and oil.

3.6 CHAPTER ENV-A 1400

The proposed installation and operation of the proposed SR4 and SR6 DSI systems is anticipated
to result in emissions of Env-A 1400 regulated toxic air pollutants due to the presence of
crystalline silica as an impurity in one of the proposed sorbents (trona). An Env-A 1400 air
toxics compliance demonstration has been prepared for SR4 and SR6 and is provided as
Appendix C to document that installation and operation of the proposed DSI systems will not
result in exceedances of the applicable Env-A 1400 ambient air limits (AALSs).

3.7 CHAPTER ENV-A 1600

Chapter Env-A 1600 contains fuel specifications for combustion sources, including sulfur
limitations for solid, liquid, and gaseous fuels. Coal and fuel oil are listed fuels, and, therefore,
the modification is subject to Env-A 1600. The existing fuel sulfur limitations for SR4 and SR6
are equal to or lower than the limits established in Env-A 1600.

3.8 CHAPTER ENV-A 2000

Chapter Env-A 2000 contains general requirements and standards for fuel burning devices. In
accordance with Env-A 2002.01, opacity is limited to 40% for any continuous 6-minute period in
any 60-minute period for any fuel burning device installed prior to May 13, 1970.

In accordance with Env-A 2002.06(c)(2), particulate matter emissions from the proposed DSI
installation are limited to 0.31 Ib/MMBTU. Each unit is currently limited by permit condition to

0.10 I/MMBTU. Filterable particulate matter emissions are further limited to 0.03 [b/MMBTU
(30-day average) under 40 CFR Subpart UUUUU.

P:\04Jobs\0029900s\04.0029995.00\Work\FINAL 29995 APP DSI ACI air permit Application 022514.doc
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TABLE 3
SELECT ESTIMATED EMISSIONS FROM COAL COMBUSTION

Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

Unit SR4,SR6 Coal
PM10 Control Efficiency 98.9%
Proportion of Ash That is Fly ash 98%
Heat Value (MMBTU/ton) 25.50
) SR4, SR6 Coal SR4, SRé6 Erznission Factor

Pollutant Concentration’ (ppm) ‘
(Ib/ton)
Antimony 1 2.16E-05
Arsenic 10.6 2.29E-04
Beryllium 1.26 2.72E-05
Cadmium 0.525 1.13E-05
Cobalt 6.49 1.40E-04
Chromium 18.6 4,01E-04
Lead 8.1 1.75E-04
Manganese 23.7 5.11E-04
Mercury ° 0.0226 3.06E-02
Nickel 16 3.45E-04
Selenium 3.2 6.90E-05
Hydrogen Chloride (chlorine)™’ 319 5.10E-02
Hydrogen Fluoride (fluorine)*® 65 5.48E-02

Notes:

I
2.

3.

Coal concentration data is from EPRI fuel database.

Emission factor assumes all metals in the coal (except mercury) are transferred to the ash and
that fly ash comprises 98% of all ash.

Sample calculation: Coal combusted (tons) x 2000 (Ib/ton) x concentration (ppm) / (1,000,000)
X 98% fly ash proportion x (1 - control efficiency).

. Metal compounds are expressed as the parent metal.
. Mercury emission factor for SR4 and SR6 calculated is based on the Subpart UUUUU

emission limit of 1.2 Ib/trillion BTU.

. Acid gas emissions were calculated assuming all of the chloride and fluoride is converted to

hydrogen fluoride and hydrogen chloride, respectively.

. Hydrogen chloride emission factor is based on the Subpart UUUUU emission limit of 0.002

I6/MMBTU.

. An estimated DSI control efficiency of 60% was applied to the hydrogen fluoride emission

factor.

GZA GeoEnvironmental, Inc.
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TABLE L
CRITERIA PO LLUTANT INVENTORY

Public Service Compa ny of New Hampshire

Schiller Station
Portsmouth, Ne w Hampshire

SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SRé (oil) SR4 (Gas) SR6 (Gas) SR 4 Totals SR 6 Totals
Pollutant i i . . . . o . . - s ; i i i i
ohar Actual Emissions ];::::itcl::s Actual Emissions };:ti::it::s Actual Emissions |Potential Emissions| Actual Emissions |Potential Emissions| ~Actual Emissions Potential Emissions Actual Emissions Potential Emissions = A.m.ml EP()'ter?llal A E A,c !l{ﬂl FP(J.ter.xtlal 4 E A.cn.!al ,F ot.en.!ml = A.c n{al : ofen.tlal
tons/yr tons/yr tons/yr tons/yr, tons/yr, tons/yr’ tons/yr, tons/yr, tons/yr, tons/ p = 9 -
( yn) (tons/yr) ( y) (tons/yr) ( ¥) ( ¥ ( ¥ ( ¥ (tonslyr) ( 1) ( ¥) (tonslyr) (tons/yr} (to—ns/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)
Fuel Use: 180 tans 19,719 tons 180 tons 19,719 tons 122,463 tons 197,188 tons 114,661 tons 197,188 tons 321,39 El 33,579,971 &11 238 980 gal 33,579,971 'El 0.18 MMsel 0 MMscf 020 MMscf 0 MMscf
SO, 0.03 3.70 0.03 3.70 171236 6033.89 1645.83 6033 89 2492 5272.06 18.53 5272.06 0.00005 - 0.00006 - 1,737.32 6,033.89 1,664.43 6,033,89
NO, 0.30 3254 030 32.54 415.67 1156,50 406.61 1156.50 643 1158.51 4.78 1158.51 0,012 - 0.0l - 422 40 1,158.51 411.99 1,158.51
PM 0.07 4.44 0.07 4,44 30.62 7542 3147 75.42 0.016 75.56 0012 7556 0,002 - 0,0002 - 30.71 75.56 31.62 75,56
PM,, 005 592 005 592 2051 50.53 21.08 50.53 0.010 47.60 0.008 47.60 0.0002 - 0.0002 - 20.58 50.53 21.20 50.53
PM; 5 0.05 5.03 0,05 5.03 8.88 21.87 912 21.87 0.007 30.98 0.005 3098 0.0002 - 0,0002 - 8.93 3098 9.22 30.98
Condensable PM 0.02 251 0.02 251 5477 341.29 51.28 341.29 0.24 2518 0.18 25.18 0.0005 - 0,0006 - 55.03 34129 51.51 341.29
O 081 88,73 0.81 88.73 30.62 4930 28.67 49.30 0.80 83,95 0.60 83 95 0,007 - 0.009 - 3223 88.73 30.89 8873
voc 0.023 251 0.0E_ 2.51 3.67 592 3.49 5.92 012 12.76 0,09 12.76 (.0005 - 0,0006 - 3.82 12.76 3.58 12.76
Emlssion Factors
Fuel Type —
SO, NOx CO vOoC PM PMI10 PM25 Condensable PM Heat Content AP-42 Citalions
Bicmuss 0.025 (Ib/mmbtu) | 0.22 (Ib/mmbtu) | 0.6 (Ib/mmbtu) | 0.017 {Ib/mmbru) | 0054 (Ib/mmbtu) | 0.04 (Ib/mmbtu) | 0.034 (Ib/mmbtu) 0.017 (Ib/mmbtu) 15 mmbtu/ton Table 1,6-1 and 1.6-3
Coal Site Data Site Data 0.5 Ib/ton 0.06 lb/ton See Note 2 67% PM 29% PM 0.18-0 03 (Ib/mm blu) 25.5 mmbtu/ton Tables 1,1-5, 1.1-6, 1.1-19, and onsite da ta
Oil 1578 1b/1,000 gal 40 16/1000 gal 5 16/1000 gal 0.76 1b/1000 gal 0.1 16/1,000 gal 63% PM 41% PM 1.5 [b/1,000 gal 153.8 mmbtu/1, 000 gal Tables 1.3-1, 1,3-2, 1.3-4 and onsite data
Gas 0.6 Ib/mmscf 140 Ib/mmscf 84 Ib/mmscf 5.5 1b/mmscf 1.9 Ib/mmscf 19 Iblm=msc_f 1.9 1b/mmscf 5.7 Ib/mmscf N/A Tables | .4-1and 1.4-2

Notes:

S = percent sulfur of the fuel. The actual a verage sulfur content of the #6 fue | combusted in 2009/2010 wa s 0.988%, therefore 0.988 wa s used as S in the calculalions

Actual emissions are based on the ave rage of 2009 and 2010 actua | emissions

Natural gas is used for boiler ignition and is not a primary fue! for SR4 and SR6
Actual PM e missions for SR4 (coal) and SR6 (coal) are based on unit spe cific emission factors derived from stack testing as reported to NH DES
SR4 (actual coal) = 0.02 Ib PM/MMBTU, SR6 (actual coal) = 0.02 b PM/MMBTU

1
2
3 Actual emissions of NOx and SO2 from SR4 and SR6 are based on continuous monitoring data. Emissio ns of VOC and CO from SR4 and SR6 were eslimated based on AP42 emission factors
4
5

o -3

9. Actual cond ensable particulate matter
10. Potential con densable particulate matter

s for coal

The ESP Efficiency of 99.2% for SR4 and SR6 was derived from stack testing data.
Potential PM e missions for SR4 and SR6 are based on the Subpart UUUU U filterable PM emission limit of 0.03 1b/MMBTU
PM, PM10 and PM2 5 emissions repres ent the filterable fraction for each pa rticle size range.

bustion in SR4 an d SR6 were estimated based upon an average coal sulfur content of 0.658 percent and 12,501 BTU per pound of coa |

ns for coal

11 An estimated heat content of 7500 BTU per pound (15 mmBTU/ton) was us ed for dry biomass combustion in SR4 and SR6,

bustion in SR4 a nd SR6 were based upon an average coal sulfur content o f 1.3 pounds of sulfur/MMBTU (1.66 %) and 12,750 BTU per pound of coal

GZA GeoEnvironme ntal, Inc

February 2014



TABLE 4
SUMMARY OF HAZARDOUS AIR POLLUTANT EMISSIONS

Public Service Company of New Hampshire
Schiller Station

Portsmouth, New Hampshire

R JSRG] SR4, SR6 SR4 and SR6 SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SR6 (oil) SR4 (Gas) SR6 (Gas) Totals
Pollutant e Biomass Oil Emission Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential .
Emission Factor| = gy - . . . o . . e e e e . i . - Actual Potential
(Ibfton) Emission Factor| Factor Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions
(Ib/MMBTU) | (Ib/1000 gal) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/vr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)
Fuel Use: 180 tons 19,719 tons 180 tons 19.719 tons 122 463 tons | 197.188tons | 114661 tons | 197,188 tons | 321 ,396_52| 33—i-579 971 Eal é8_980 &gl=£l_579,971 glal 0.18 Ml\_éils=cl 0.00 MMscf | 0.20 MMscf | 0.00 MMscf
2,3,7,8-TCDD 1.43E-11 8.60E-12 - 1.16E-11 1.27E-09 1.16E-11 1.27E-09 8.76E-10 1.41E-09 8.20E-10 1 .41E-09 - - - . - - - - 1.72E-09 2.82E-09
1,1.1-Trichloroethane - 6.401:-035 2.36E-04 8.62E-05 9.47E-03 B.62E-05 9.47E-03 - - - - 3.79E-05 3.96E-03 2.82E-05 3.96E-03 - - - - 2.38E-04 1.89E-02
2 4-Dinitrotoluene 2.80E-07 9.40E-07 - 1.27E-06 1.39E-04 1.27E-06 1.39E-04 1.71E-05 2.76E-05 1.61E-05 2.76E-05 - - - - - - - - 3.57E-05 2.78E-04
2-Chloroacetophenone 7.00E-06 - - - - - - 4.29E-04 6,90E-04 4,01E-04 6.90E-04 - - - - - - - 8. 30E-04 1.38E-03
5-Methyl chrysene 2.20E-08 - - - - - - 1.35E-06 2.17E-06 1.26E-06 2.17E-06 - - - - - - - - 2.61E-06 4.34E-06
Acenaphthene 5.10E-07 9.10E-07 2.11E-05 1.23E-06 1.35E-04 1.23E-06 1.35E-(4 3.12E-05 5.03E-05 2.92E-05 5.03E-05 3.39E-06 3.54E-04 2.52E-06 3.54E-04 1.60E-10 - 1.83E-10 - 6.88E-05 7.09E-04
Acenaphthylene 2.50E-07 5.00E-06 2,53E-07 6.73E-06 7.39E-04 6.73E-06 7.39E-04 1.53E-05 2 46E-05 1,43E-05 2.46E-05 4.07E-08 4.25E-06 3.02E-08 4.25E-06 1.60E-10 - 1 83E-10 - 4.32E-05 1.48E-03
Acetaldelyde 5.70E-04 1.90E-04 - 2.56E-04 2.81E-02 2.56E-04 2.81E-02 3.49E-02 5.62E-02 3,27E-02 5.62E-02 - - - - - - - - 6.81E-02 1.12E-01
Acetophenone 1.50E-05 2.60E-07 - 3.50E-07 3.85E-05 3.50E-07 3.85E-05 9.18E-04 1.48E-03 8.60E-04 1.48E-03 - - - - - - - 1.78E-03 2.96E-03
Acrolein 2.90E-04 7.80E-05 - 1.05E-04 1.15E-02 1.05E-04 1.15E-012 1,78E-02 2.86E-02 1.66E-02 2.86E-02 - - - - - - - 3.46E-02 5.72E-02
Anthracene 2.10E-07 3.00E-06 1,22E-06 4.04E-06 4.44E-04 4,04E-06 4.44E-04 1.29E-05 2.07E-05 1,20E-05 2.07E-05 1.96E-07 2.05E-05 1.46E-07 2.05E-05 2.14E-10 - 2.44E-10 - 3.33E-05 8,87E-04
Anlimony 2.16E-05 4.20E-07 5.25E-03 5.65E-07 6.21E-05 5.65E-07 6.21E-05 1.32E-03 2.13E-03 1.24E-03 2.13E-03 8.44E-04 8.81E-02 6.27E-04 8.81E-02 - - - 4.03E-03 1.76E-01
Arsgenic 2.29E-04 1.00E-06 1.32E-03 1.35E-06 1.48E-04 1355006 1.48E-04 1.40E-02 2.25E-02 1.31E-02 2.25E-02 2.12E-04 2.22E-02 1.58E-04 2.22E-02 - - - 2.75E-02 4.51E-02
Benzene 1.30E-03 3.30E-03 2.14E-04 4.44E-03 4.88E-01 4 44E-03 4.88E-01 7.96E-02 1.28E-01 7.45E-02 1.28E-01 3.44E-05 3.59E-03 2.56E-05 3.59E-03 1.87E-07 - 2.13E-07 - 1.63E-01 9.76E-01
Benz(a)anthracene 8.00E-08 6.50E-08 4.01E-06 8.75E-08 9.61E-06 8.75E-08 9.61E-06 4,90E-06 7.89E-06 4.59E-06 7.89E-06 6.44E-07 6.73E-05 4.79E-07 6.73E-05 1.60E-10 - 1.83E-10 - 1.08E-05 1.35E-04
Benzo(a)pyrene 3.80E-08 2.60E-06 - 3.50E-06 3.85E-04 3.50E-06 3.85E-04 2.33E-06 3.75E-06 2.18E-06 3.75E-06 - - - - 1.07E-10 1.22E-10 - 1.15E-05 7.69E-04
Benzo(bjlud | - 1.00E-07 - 1.35E-07 1.48E-05 1.35E-07 1.48E-05 - = - - - - - 1.60E-10 - 1.83E-10 - 2.70E-07 2.96E-05
Benzo(b,j,k)fluoranthene 1.10E-07 - - - - - - 6.74E-06 1.08E-05 6.31E-06 1,08E-05 - - - - - - - - 1.30E-05 2.17E-05
Benzo(b,k)fluoranthene - - | .48E-06 - - - - - - - - 2.38E-07 2.48E-05 1.77E-07 2.48E-05 - - 4. 15E-07 4.97E-05
Benzo(e)pyrene - 2.60E-09 - 3.50E-09 3.85E-07 3.50E-09 3.85E-07 - - - - - - - - - - - 7.00E-09 7.69E-07
Benzo(p,h,i)perylene 2.70E-08 9.30E-08 2.26E-06 1,25E-07 1.38E-05 1.25E-07 1.38E-015 1.65E-06 2.66E-06 1.55E-06 2.66E-06 3.63E-07 3.79E-05 2.70E-07 3.79E-05 1.07E-10 - 1.22E-10 - 4.09E-06 7.59E-05
Benzo(k)fluoranthene - 3.60E-08 - 4.85E-08 5.32E-06 4.85E-08 5.32E-06 - - - - - - - - 1.60E-10 - 1.83E-10 - 9.73E-08 1.06E-05
Benzyl chloride 7.00E-04 - - - - - - 4.29E-02 6.90E-02 4.01E-02 6.90E-02 - - - - - - - B.30E-02 1.38E-01
Beryllium 2.72E-05 1.90E-06 2.78E-05 2.56E-06 2.81E-04 2.56E-06 2.81E-04 1.66E-03 2.68E-03 1.56E-03 2.68E-03 4.47E-06 4.67E-04 3.32E-06 4.67E-04 - - - 3.23E-03 5.36E-03
Biphenyl 1.70E-06 - - - - - - 1.04E-04 1.68E-04 9.75E-05 1.68E-04 - - - - - - - 2.02E-04 3.35E-04
Bis(2-ethylhexyl)phthalate (DEFP) 7 30E-05 4.70E-08 - 6.33E-08 6.95E-06 6.33E-08 6.95E-06 4.47E-03 7.20E-03 4,19E-03 7.20E-03 - - - - - - - 8.66E-03 1.44E-02
Bromoform 3.90E-05 - - - - - - 2.39E-03 3.85E-03 2.24E-03 3,.85E-03 - - - - - - - - 4.62E-03 7.69E-03
Cadmium 1.13E-05 1.90E-06 3.98E-04 2.56E-06 2.81E-04 2.56E-00 2.81E-04 6.93E-04 1.12E-03 6.49E-04 1.12E-03 6.40E-05 6.68E-03 4.76E-05 6.68E-03 - - - - 1.46E-03 1.34E-02
Carbon disulfide 1.30E-04 1.30E-03 - 1.75E-03 1.92E-01 1.75E-03 1.92E-01 7.96E-03 1.28E-02 7.45E-03 1.28E-02 - - - - - - - - 1.89E-02 3.85E-01
Carbon tetrachloride - 8.90E-07 - 1. 20E-06 1.32E-04 1.20E-06 1.32E-04 - - - - - - - - - - 2.40E-06 2.63E-04
Chlorine - 7.90E-04 - 1,06E-03 1.17E-01 1.06E-03 1.17E-01 - - - - - - - - - - - - 2.13E-03 2.34E-01
Chlorobenzene 2.20E-05 1,70E-05 - 2.29E-05 2.51E-03 2.29E-03 2.51E-03 1.35E-03 2.17E-03 1.26E-03 2.17E-03 - - - - - - - 2.65E-03 5.03E-03
Chloroform 5.90E-05 3.10E-05 - 4.17E-05 4.58E-03 4.17E-05 4.58E-03 3.61E-03 5.82E-03 3.38E-03 5.82E-03 - - - - - - - - 7.08E-03 1.16E-02
2-chlaronaphthalene - 2.40E-09 - 3.23E-09 3.55E-07 3.23E-09 3.55E-07 - - - - - - - - - - - 6.46E-09 7.10E-07
Chromium 2.60E-04 6.00E-07 8.45E-04 8.08E-07 8.87E-015 8.08E-07 8.87E-05 1.59E-02 2.56E-02 1.49E-02 2.56E-02 1,36E-04 1.42E-02 1.01E-04 1.42E-02 - - - 3.11E-02 5.13E-02
Chromium(VI) 7.90E-05 4.90E-07 2.48E-04 6.60E-07 7.25E-05 6.60E-07 7.25E-05 4.84E-03 7.79E-03 4.53E-03 7.79E-03 3.99E-05 4.16E-03 2.96E-05 4.16E-03 - - - - 9.44E-03 1.56E-02
Chrysene 1.00E-07 3.80E-08 2.38E-06 5.12E-08 5.62E-06 5.12E-08 5.62E-06 6.12E-06 9.86E-06 5.73E-06 9.86E-06 3.82E-07 4,00E-05 2.84E-07 4.00E-05 1.60E-10 - | .83E-10 - 1.26E-05 7.99E-05
Cobalt 1.40E-04 1 90E-07 6.02E-03 2.56E-07 2.81E-05 2.56E-07 2.81E-05 8.57E-03 1.38E-02 8.02E-03 1.38E-02 9.67E-04 1.01E-01 7.19E-04 1.01E-01 - - - - 1.83E-02 2 .02E-01
Cumene 5.30E-0f - - - - - - 3.25E-04 5.23E-04 3.04E-04 5.23E-04 - - - - - - - - 6.28E-04 1.05E-03
Cyanide 2.50E-03 - - - - - - 1.53E-01 2.46E-01 1.43E-01 2.46E-01 - - - - - - - - 2.96E-01 4.93E-01
Decachlorobiphenyl - 2.70E-10 - 3.63E-10 3.99E-08 3.63E-10 3.99E-08 - - - - - - - - - - - 7.27E-10 7.99E-08
Dibenzo(a,hjantl - 9.10E-09 1.67E-06 | . 23E-08 1.35E-06 1.23E-08 1.35E-06 - - - - 2.68E-07 2.80E-05 2.00E-07 2.80E-05 1.07E-10 - 1.22E-10 - 4.93E-07 5.61E-05
Dichlorobenzene - - - - - = - - - = - - - - - 1 OTE-07 - 1.22E-07 - 2.29E-07 -
Dichlorbiphenyl - 9.00E-10 1.21E-09 1.33E-07 1.21E-09 1.33E-07 - - - - - - - - - - - - 2.42E-09 2.66E-07
1,2-Dichloroethane - 2.90E-05 - 3.90E-05 4.29E-03 3.90E-05 4.29E-03 - = - - - - - - - - - 7.81E-05 8.58E-03
Dimethyl sulfate 4.80E-05 - - - - - 2.94E-03 4.73E-03 2.75E-03 4.73E-03 - - - - - - - - 5.69E-03 9.47E-03
Di-n-butyl phthalate - 3.30E-05 4.44E-05 4 88E-03 4.44E-05 4.88E-03 - - - - - - - - - - - 8.89E-05 9.76E-03
1,2, Dichloropropane - 3.30E-05 4.44E-05 4.88E-03 4.44E-05 4.88E-03 = - - - - - - - - - - - 8.89E-05 9.76E-03
4,6-Dintro-2-methylphenol - 2. 10E-06 2.83E-06 3.11E-04 2.83E-06 3.11E-04 - - = - - - - - - - - 5.65E-06 6. 21E-04
2,4-Dinitrophenol - 4.80E-07 - 6.46E-07 7.10E-05 6.46E-07 7.10E-05 - - - - - - - - - - - - 1.29E-06 1.42E-04
Ethylbenzene 9.40E-05 1.50E-03 6.36E-05 2.02E-03 2.22E-01 2.02E-03 2,22E-01 5,76E-03 9.27E-03 5.39E-03 9.27E-03 1.02E-05 1.07E-03 7.60E-06 1.07E-03 - - - - 1.52E-02 4.44E-01
Ethyl chloride 4.20E-05 - - - - - - 2.57E-03 4,14E-03 2.41E-03 4.14E-03 - - - - - - - - 4.98E-03 8.28E-03
Ethylene dibromide 1.20E-06 - - - - 7.35E-05 1.18E-04 6.88E-05 1,18E-04 - - - - - - - - 1 A2E-04 2.376-04
Ethylene dichloride 4,00E-05 - - - = - - 2.45E-03 3.94E-03 2.29E-03 3.94E-03 - - - - - - - - 4.74E-03 7.89E-03
Fluoranthene 7.10E-07 1.60E-06 4.84E-06 2.15E-06 2.37E-04 2.15E-06 2.37E-04 4,35E-05 7.00E-05 4.07E-05 7.00E-05 7.78E-07 8.13E-05 5.78E-07 8.13E-05 2.67E-10 - 3.05E-10 - 8.98E-05 4.73E-04
Fluorene 9.10E-07 3.40E-06 4.47E-06 4.58E-06 5.03E-04 4.58E-06 5.03E-04 5.57E-05 8.97E-05 5.22E-05 8.97E-05 7.18E-07 7.51E-05 5.34E-07 7.51E-05 2.49E-10 - 2.84E-10 - 1.18E-04 1.01E-03
TFormaldehyde 2.40E-04 1.30E-03 3.30E-02 1.75E-03 1.92E-01 1.75E-03 1.92E-01 1.47E-02 2.37E-02 1,38E-02 2.37E-02 5.30E-03 5.54E-01 3.94E-03 5.54E-01 6.68E-06 - 7.61E-06 - 4.12E-02 1.11E+00
Heptachlorobiphenyl - 6.60E-11 - 8.89E-11 9.76E-09 8.89E-11 9.76E-09 - - - - - - - - - - - - 1.78E-10 1.95E-08
Hexachlorobenzene - 1.00E-06 - 1.35E-06 1.48E-04 1.35E-06 1.48E-04 - - - - - - - - - - 2.69E-06 2.96E-04
Hexachlorobiphenly - 8.00E-10 - 1.08E-09 1.18E-07 1.08E-09 1.18E-07 - - - - - - - - - - - 2.15E-09 2.37E-07
Hexane 6.70E-05 2.90E-04 - 3,90E-04 4.29E-02 3.90E-04 4.29E-02 4.10E-03 6.61E-03 3.84E-03 6.61E-03 - - - 1.60E-04 - 1.83E-04 - 9.07E-03 8.58E-02
Hydrogen Chloride 7.41E-01 4.19E-04 - 5.64E-04 6.20E-02 5.64E-04 6.20E-02 3.12E+00 5.03E+00 2.92E+00 5.03E+00 - - - - - - - - 6.05E+00 1.01E+01
Hydrogen fluoride 5.48E-02 - - - - - - 3.35E+00 5.40E+00 3,14E+00 5 40E+00 - - - - - - - - 6.49E+00 1.08E01
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TABLE 4

SUMMARY OF HAZARDOUS AIR POLLUTANT EMISSIONS

Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

P SR4, SR6 SR4 and S.R 6 SR4 (biomass) SR6 (biomass) SR4 (coal) SR6 (coal) SR4 (oil) SR6 (oil) SR4 (Gas) SR6 (Gas) Totals
Pollutant L. Biomass Oil Emission Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential Actual Potential .
Emission Factor| L o - . . L - C . .. . N Xl N ™ . o Actual Potential
(Ib/ton) Emission Factor Factor Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions Enmissions
(Ib/MMBTU) | (Ib/1000 gal) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr) PRI PRSP
Indeno( 1,2, 3-cd)pyrene 6.10E-08 8.70E-08 - 1,17E-07 1.29E-05 1.17E-07 1.29E-05 3.74E-06 6.01E-06 3.50E-06 6.01E-06 - - - - 1.60E-10 - 1.83E-10 - 7.47E-06 2.57E-05
Indo(1,2 3-cd)pyrene - - 2.14E-06 - - < - - - 5 - 3.44E-07 3.59E-05 2.56E-07 3.59E-05 5 = E - 6.00E-07 7.19E-05
Isophorone 5.80E-04 - - - - - - 3.55E-02 5.72E-02 3.33E-02 5.72E-02 - - - - - - - - 6.88E-02 1.14E-01
Lead 1.75E-04 5.80E-06 1.51E-03 7.81E-06 8.58E-04 7.81E-06 8.58E-04 1.07E-02 1.72E-02 1.00E-02 1.72E-02 2.43E-04 2.54E-02 1.80E-04 2.54E-02 - - - - 2.11E-02 5.07E-02
Manganese 5.11E-04 1.50E-04 3.00E-03 2.02E-04 2.22E-02 2.02E-04 2.22E-02 3.13E-02 5.04E-02 2.93E-02 5.04E-02 4.82E-04 5.04E-02 3.58E-04 5.04E-02 - - - - 6.18E-02 1.01E-01
Mercury 3.06E-02 6.60E-07 1.13E-04 8.89E-07 9.76E-05 8.89E-07 9.76E-05 1.87E+00 3.02E+00 1.75E+00 3.02E+00 1.82E-05 1.90E-03 1.35E-05 1.90E-03 - - - 3.63E+00 6.03E+00
Methyl bromide 1.60E-04 1.50E-05 - 2.02E-05 2.22E-03 2.02E-05 2.22E-03 9.80E-03 1.58E-02 9.17E-03 1.58E-02 - - - - - - - - 1.90E-02 3.16E-02
3-MethylChlorant! - - - - - = - - - - - - - - - 1.60E-10 - 1.83E-10 - 3.43E-10 -
Methyl chloride 5.30E-04 4,00E-05 - 5.39E-05 5.92E-03 5.39E-05 5.92E-03 3.25E-02 5.23E-02 3.04E-02 5.23E-02 - - - - - 6.29E-02 1.05E-01
Methyl hydrazine 1.70E-04 - - - - - 1.04E-02 1.68E-02 9.75E-03 1 .68E-02 - - - - - - - - 2.02E-02 3.35E-02
Methyl methacrylate 2.00E-05 - - - - - - 1.22E-03 1.97E-03 1.15E-03 1.97E-03 - - - - - - 2.37E-03 3.94E-03
Methyl tert butyl ether 3.501-05 - - - - - - 2.14E-03 3.45E-03 2.01E-03 3.45E-03 - - - - E - - 4.15E-03 6.90E-03
Methylene chloride 2.90E-04 5.40E-04 7.27E-04 7.99E-02 7.27E-04 7.99E-02 1.78E-02 2.86E-02 1.66E-02 2.86E-02 - - - - - 3.58E-02 1.60E-01
Methylisobutylketone - 2.30E-05 - 3.10E-05 3.40E-03 3.10E-05 3.40E-03 - - - - - - - - - - - - 6.19E-05 6.80E-03
2-Methylnaphthal - 1.60E-07 2.15E-07 2.37E-05 2.15E-07 2.37E-05 - - - - - - 2.14E-09 2.44E-09 - 4.35E-07 4.73E-05
Monochlorobiphenyl - 2.20E-10 - 296E-10 3.25E-08 2.96E-10 3.25E-08 - - - - - - - - - - - 5.92E-10 6.51E-08
Naphthalene 1.30E-05 1,64E-04 1.13E-03 2.21E-04 2.43E-02 2.21E-04 2.43E-02 7.96E-04 1.28E-03 7.45E-04 1.28E-03 1.82E-04 1.90E-02 1.35E-04 1.90E-02 5.43E-08 - 6.19E-08 - 2.30E-03 4.85E-02
Nickel 3.45E-04 2.90E-06 8.45E-02 3.90E-06 4.29E-04 3,90E-06 4,29E-04 2.11E-02 3.40E-02 1.98E-02 3.40E-02 1.36E-02 1.42E+00 1.01E-02 1.42E+00 - - - 6.46E-02 2.84E+00
A-nitrophenol - 3.30E-07 - 4.44E-07 4.88E-05 4.44E-07 4.88E-05 - - - - - - - - - - - B.89E-07 9.76E-05
OCDD - - 3.10E-09 - - - - - - - - 4.98E-10 5.20E-08 3.70E-10 5.20E-08 - - - 8.69E-10 1.04E-07
Pentachlorobiphenyl - | 80E-09 - 2.42E-09 2.66E-07 2.42E-09 2.66E-07 - - - - - - - - - - - 4.85E-09 5.32E-07
Pentachlorophencl - 4.60E-08 - 6.19E-08 6.80E-06 6.19E-08 6.80E-06 - - - - - - - - - - 1.24E-07 1.36E-05
Parylene - 5.20E-10 - 7.00E-10 7.69E-08 7.00E-10 7.69E-08 - - - - - - - - - - - - 1.40E-09 1.54E-07
Phenanthrene 2.70E-06 7.00E-06 1.05E-05 9.42E-06 1.04E-03 9.42E-06 1.04E-03 1.65E-04 2.66E-04 1.55E-04 2.66E-04 1.69E-06 1.76E-04 1.25E-06 1.76E-04 1.51E-09 - 1.73E-09 - 3.42E-04 2.07E-03
Phenol 1,60E-05 1 40E-05 - 1.88E-05 2.07E-03 1.88E-05 2.07E-03 9.80E-04 1.58E-03 9.17E-04 1.58E-03 - - - - - - - - 1.93E-03 4.14E-03
Propionaldehyde 3,80E-04 6.10E-05 - 8.21E-05 9.02E-03 8.21E-05 9.02E-03 2.33E-02 3.75E-02 2.18E-02 3.75E-02 - - - - - - 4.52E-02 7.49E-02
Propyelene Oxide - - - - - - - - - - - - - - - - - - - - -
Pyrene 3.30E-07 3,70E-06 4,25E-06 4.98E-06 5.47E-04 4 98E-06 5.47E-04 2.02E-05 3.25E-05 1.89E-05 3.25E-05 6.83E-07 7.14E-05 5.08E-07 7.14E-05 4.45E-10 - 5.08E-10 - 5.03E-05 1.09E-03
Selenium 6.90E-05 3.00E-06 6.83E-04 4.04E-06 4.44E-04 4.04E-06 4.44E-04 4,22E-03 6.80E-03 3.96E-03 6.80E-03 1,10E-04 1.15E-02 8.16E-05 1.15E-02 - - - - 8.38E-03 2.29E-02
Styrene 2.50E-05 6.40E-04 - 8.62E-04 9.47E-02 8.62E-04 9.47E-02 1.53E-03 2.46E-03 1.43E-03 2.46E-03 - - - - - - - 4.69E-03 1.89E-01
tetrachlorodibenzo-p-dioxins - 4.70E-10 - 6.33E-10 6.95E-08 6.33E-10 6.95E-08 - = - - - - - - - - - 1.27E-09 1.39E-07
2,37 B-tetrachlorodibenzofuran - 9.00E-11 1.21E-10 1.33E-08 1.21E-10 1.33E-08 - - - - - - - - - - 2.42E-10 2.66E-08
Tetrachlordibenzofurans - 7.50E-10 - 1.01E-09 1.11E-07 1.01E-09 1.11E-07 - - - - - - - - - 2.02E-09 2.22E-07
Tetrachlorobiphenyl - 3.40E-09 - 4.58E-09 5.03E-07 4.58E-09 5.03E-07 - - - - - - - - - - 9.15E-09 1.01E-06
Tetrachloroethylene 4.30E-05 5.20E-05 - 7.00E-05 7.69E-03 7.00E-05 7.69E-03 2.63E-03 4.24E-03 2.47E-03 4.24E-03 - - - - - - - - 5.24E-03 1.54E-02
Toluene 2.40E-04 2.90E-05 6.20E-03 3,90E-05 4.29E-03 3.90E-05 4.29E-03 1.47E-02 2.37E-02 1.38E-02 2.37E-02 9.96E-04 1.04E-01 7.41E-04 1.04E-01 3.03E-07 - 3.45E-07 - 3.03E-02 2.08E-01
Trichloroethylene - 2.80E-05 - 3,77E-05 4.14E-03 3.77E-05 4.14E-03 - - - - - - - - - - - - 7.54E-05 8.28E-03
Trichlorobiphenyl - 5.50E-09 - 7.40E-09 8.13E-07 7.40E-09 8.13E-07 - - - - - - - - - - - 1.48E-08 1.63E-06
2 4,6-Trichlorophenol - 2.20E-07 - 2.96E-07 3.25E-05 2.96E-07 3.25E-05 - - - - - - - - - - - 5.92E-07 6.51E-05
Vinyl chloride - 1,80E-05 - 2.42E-05 2.66E-03 2.42E-05 2,66E-03 - - - - - - - - - B - 4.85E-05 5.32E-03
Vinyl acetate 7.60E-06 - - - - - - 4.65E-04 7.49E-04 4.36E-04 7.49E-04 - - - - - - - 9.01E-04 1.50E-03
Xylengs 3.70E-05 2.80E-05 1.09E-04 3.77E-05 4.14E-03 3.77E-05 4.14E-03 2.27E-03 3.65E-03 2.12E-03 3.65E-03 1.75E-05 1.83E-03 1,30E-05 1.83E-03 - - - - A.49E-03 8.28E-03
Total All HAP 1.51E-02 1.66E+00 1.51E-02 1.66E+00 9.00E+00 1.45E+01 8.43E+00 1.45E+01 2.33E-02 2.43E+00 1.73E-02 2.43E+00 1.68E-04 - 1.91E-04 - 17.50 28.99
Total of Highest HAP 4.44E-03 4.88E-01 4.44E-03 4.88E-01 3.35E+00 5.40E+00 3.14E+00 5.40E+00 1.36E-02 1.42E+00 1.01E-02 1.42E+00 1.60E-04 - 1.83E-04 - 6.49 10.80

Page 2 of 2

GZA GeoEnvironmental, Inc,
February 2014
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APPENDIX A

APPLICATION FORMS



STATE OF NEW HAMPSHIRE

Department of Environmental Services

Air Resources Division
P.O. Box 95

Concord, NH 03302-0095
Telephone: 603-271-1370

Form
/HARD-1

General Information for All PerltAppllca'tlons

I. FACILITY INFORMATION - Complete the following:

A. Type of Application: [0 New
B. Physical Location:

[] Renewal X Modification

C. Mailing Address:

Schiller Station 780 North Commercial Street

Facility Name Street/P.O. Box

400 Gosling Rd Manchester NH 03101

Street Town/City State Zip Code

Portsmouth NH 03801 603-431-2550

Town/City State  Zip Code Telephone Number

D. USGS Coordinates: UTM Latitude/Longitude
Easting: 354770 Min Sec
Northing: 4772950 Min Sec

E. Owner: F. Parent Corporation:

Public Service Company of New Hampshire Northeast Utilities

Company Company

780 North Commercial Street

Street/P.O. Box

Contact Person/Title

Manchester NH 03101 56 Prospect Street

Town/City: State  Zip Code Street/P.O. Box

603-624-5008 Hartford CT 06130
Telephone Number Town/City: State Zip Code

G. Contact Information

1. General/Technical Contact:
Sheila A. Burke

Telephone Number

2. Application Preparation:
GZA GeoEnvironmental, Inc.

Contact Person

Senior Compliance Consultant

Company
Kenneth D. Boivin

Title Contact Person

780 North Commercial Street 380 Harvey Road

Address Address

Manchester NH 03101 Manchester NH 03103
Town/City State  Zip Code Town/City State Zip Code

603-634-2512

603-232-8719

Telephone Number

sheila.burke(@nu.com

Telephone Number

kenneth.boivin@gza.com

E-mail Address

E-mail Address



Facility Name:  PSNH Schiller Station

Form

Page 2 of 3 ARD-1
3. Legal Contact: 4. Invoicing Contact:
Linda Landis Sheila A. Burke
Contact Person Contact Person
Senior Counsel Senior Compliance Consultant
Title Title
780 North Commercial Street 780 North Commercial Street
Address Address
Manchester NH 03101 Manchester NH 03101
Town/City State  Zip Code Town/City State Zip Code

603-634-2700

603-634-2512

Telephone Number

linda.landis@nu.com

Telephone Number

sheila.burke@nu.com

E-mail Address

H. Major Activity or Product Descriptions - List all activities performed at this facility:

E-mail Address

Description of Source or Process

SIC Code

Electric power generation

4911

I. Other Sources or Devices - List sources or devices at the facility (other than those that are the subject of this

application) that are permitted pursuant to Env-A4 600:

Source or Device Permit # Expiration Date
SRS and secondary coal crusher TP-0085 03/31/2013
SRCT TP-0106 04/30/2014
SREG, along with all other devices TV-OP-053 Currently Draft
II. Total Facility Emissions Data:
Pollsne GASH Gome | “Gome | combn | comy
SO, 7446-09-5 928.9 2,848.8 3,256.1 12,448.5
NOy NA 393.2 891.3 995.2 3,697.0
CO 630-08-8 19.8 127.2 65.4 599.3
PM NA 33.2 71.6 58.1 309.9
PM, s NA 52 28.1 17.7 209.9
vVOoC NA 8.5 9.6 19.5 44.1

Note: For Regulated Toxic Air Pollutants list name and Chemical Abstract Service Number (CAS #) — use additional

sheets if necessary.

) Notes: See Tables 1 through 5 for additional facility emissions data.

Actual emissions are based on Calendar Year 2010 operations.

Revision Date: June 13, 2013



Facility Name: _PSNH Schiller Station Form
Page 3 of 3 ARD-1

II1. Support Data The following data must be submitted with this application:

A copy of all calculations used in determining emissions;
A copy of a USGS map section with the site location clearly indicated; and (Previously Submitted)

A to-scale site plan of the facility showing: (Previously Submitted)
1. the locations of all emission points;

2. the dimensions of all buildings, including roof heights; and

3. the facility’s property boundary.

XXX

IV. Certification (To be completed by a responsible official only):
[ certify that I have the right, title, or interest in all of the property that is proposed for development or use because I
own, lease, or have binding options to purchase all of the property proposed for development or use.

[ am authorized to make this submission on behalf of the affected source or affected units for which this submission
is made. I certify under penalty of law that I have personally examined, and am familiar with, the information
submitted in this document and all of its attachments. Based on my inquiry of those individuals with primary
responsibility for obtaining the information, I certify that the statements and information are to the best of my
knowledge and belief true, accurate, and complete. I am aware that there are significant penalties for submitting
false statements and information or omitting required statements and information, including the possibility of fine or

imprisonment.

Print/Type Name: William H. Smagula, P.E. Title: PSNH Vice President - Generation
<~ I
Signed: A{//Jﬂ-ﬁ-—, /1’.- pz.u(;laé Date: Fc&mqy— GL'?/ 0 {%
— v

E-mail Address:  william.smagula@nu.com

Revision Date: June 13, 2013



STATE OF NEW HAMPSHIRE

Department of Environmental Services

Air Resources Division

Form
ARD-2

Information Required for Permits for Fuel Burning Devices

I. EQUIPMENT INFORMATION - Complete a separate form for each device.

Device Description: Steam Boiler SR4

Date Construction

Commenced: 1952 Device Start-Up Date: 1952
A. Boiler (] Not Applicable
Foster Wheeler FW
Boiler Manufacturer Boiler Model Number
90-1628 574 (coal) / 575 (oil)
Boiler Serial Number Gross Heat Input Nameplate Rating (MMBtu/hr)
NA CE RO Coal, PEC Qil
Burner Manufacturer Burner Model Number [ gal/hr
Coal: 22.51 ton/hr (@12,750 BTU/Ib) 8 e

NA

Oil: 3833.3 gal/hr (@0.15 MMBTU/gal)
Biomass: 2.25 ton/hour (@7,500 BTU/Ib)

Burner Serial Number
1. Type of Burner:
a. Solid Fuel:
[] Cyclone

X Pulverized ([] wet [X] dry)
(] Spreader Stoker

[] Underfeed Stoker

[] Overfeed Stoker

(] Hand-Fired

(] Fly Ash Re-injection

[] Other (specify):

b. Liquid Fuel:
X Pressure Gun
(] Rotary Cup

[] steam Atomization
[J Air Atomization
(] Other (specify):

Potential Fuel Flow Rate

¢. Gaseous Fuel:
X Natural Gas (Ignition)
] Propane
[] Other (specify):

2, Combustion Type:
(] Tangential Firing

O Staged Combustion
(] Other (specify):

] Opposite End Firing
[] Biased Firing

B. Internal Combustion Engines/Combustion Turbines

(] Limited Excess Firing [ Flue Gas Recirculation

X One End Only Firing

X Not Applicable

Manufacturer

Model Number
[ gal/mr
71 mmef/hr

Serial Number

Fuel Flow Rate

Engine Output Rating

Application Preparation Date: February 2014

Reason for Engine Use



Device: SR4 Form
Page 2 of 4 ARD-2
C. Stack Information
Is unit equipped with multiple stacks? [ ] Yes [X] No (ifyes, provide data for each stack)
Identify other devices on this stack: None
Is Section 123 of the Clean Air Act applicable? [ ] Yes [X] No
Is stack monitoring used? X Yes [ | No
If yes, Describe:  SO2, NOx, CO2, flow, opacity, CO(not certified)
Is stack capped or otherwise restricted? []Yes X No
If yes, Describe:
Stack exit orientation; [X] Vertical [_] Horizontal [ ] Downward
8.0 ft 226
Stack (X Inside Diameter (ft) L] Exit Area (ft?) Discharge height above ground level (ft)
230,000 (nominal) 76.3 ft/sec
Exhaust Flow (acfm) Exhaust Velocity (ft/sec)
412
Exhaust Temperature (°F)
II. OPERATIONAL INFORMATION
A. Fuel Usage Information
1. Fuel Supplier: 2, Fuel Additives:
Various Not Applicable
Supplier’s Name Manufacturer’s Name
Street Street
Town/City State  Zip Code Town/City State  Zip Code

Telephone Number Telephone Number

Identification of Additive

Consumption Rate (gallons per 1000 gallons of fuel)

3. Fuel Information (List each fuel utilized by this device):

% Moisture Heat Rating Potential Actual Annual
Type % Sulfur | % Ash o v Ol et Heat Input Usage
(solid fuels only) (specify units) (MMBtu/hr) (specify units)
Coal 1.66 5-8 5-8 12,750 Btu/lb 574 197,187.6 tons
#6 Oil 2.00 0.07 NA 150,000 Btu/gal 575 33,579,971 gal
Biomass | 0.01-0.04 | 0.72-2.69 2.69-41.68 7500 Btu/lb 33.77 179.5 tons

B. Hours of Operation

Hours per day: 24  Days per year: 3635

Application Preparation Date: February 2014




Device: SR4 Form
Page 3 of 4 ARD-2

III. POLLUTION CONTROL EQUIPMENT [ ] Not Applicable

A. Type of Equipment Note: if process utilizes more than one control device, provide data for each device

[] wide bodied cyclone

[] irrigated long cone cyclone

[] baffled settling chamber

|:| long cone cyclone

] multiple cyclone (____ inch diameter) ] carbon absorption
DX electrostatic precipitator [] irrigated electrostatic precipitator
] absorption tower

[] baghouse

[] packed tower/column

|:| spray tower
[ ] venturi scrubber
[] afterburners (incineration)

[] selective catalytic reduction X selective non-catalytic reduction

[ ] reburn

DX other (specify): Overfire Air, Dry Sorbent
Injection, Activated Carbon
Injection

B. Pollutant Input Information

Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, < 785° 456.5 1,380.0 1,646.2 6,044.4
NO, <785° Not Available Not Available Not Available Not Available
CO <785° 8.2 65.1 30.3 88.7
PM < 785° Not Available Not Available Not Available Not Available
PM, s <785° Not Available Not Available Not Available Not Available
VOC < 785° 1.0 2.9 3.6 12.8
Note: Actual emissions are based on Calendar Year 2010 Emissions.
Method used to determine entering emissions:
<) stack test [ vendordata [X] emission factor X] material balance
[] other (specify):
C. Operating Data
1. Capture Efficiency: 100% Verified by: [ test [X] calculations
2. Control Efficiency: Varies% Verified by: X test [ ] calculations
3. Normal Operating Conditions (supply the following data as applicable)
230,000 (nominal) <785 Not Available
Total gas volume through unit (acfm) Temperature (°F) Percent Carbon Dioxide (CO,)
45 - 60 KVDC Not Applicable Not Applicable
Voltage Spark Rate Milliamps
0.6 -8 Not Applicable

Pressure Drop (inches of water) Liquid Recycle Rate (gallons per minute)

Application Preparation Date: February 2014



Device: SR4 Form
Page 4 of 4 ARD-2
IV. DEVICE EMISSIONS DATA:
Temperature Actual Potential Actual Potential
Pollutant o
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
S0, <785 456.5 1,377.6 1,646.2 6,033.9
NOy <785 115.3 287.5 415.7 1,158.5
CcO <785 8.2 11.3 29.5 88.7
PM <785 7.9 17.3 28.4 75.6
PM, s <785 2.3 7.1 8.2 31.0
voC <785 1.0 2.9 3.6 12.8

Notes: Actual emissions are based on Calendar Year 2010 Emissions. Refer to Tables 1 through 5 for
additional emissions data.

Method used to determine exiting emissions:

X stack test [X] vendor data

X other (specify):

Application Preparation Date: February 2014

PERMIT LIMITS USED FOR POTENTIAL SO,,
NOy, TSP. EMISSION FACTORS USED FOR CO,

X] emission factor

[] material balance

VOC. ACTUAL EMISSIONS ARE 2010

EMISSIONS REPORTED TONS, LB/HR BASED
ON 2010 OPERATING HOURS.




STATE OF NEW HAMPSHIRE

Department of Environmental Services

Air Resources Division

Form
ARD-2

Information Required for Permits for Fuel Burning Devic%gs

I. EQUIPMENT INFORMATION — Complete a separate form for each device.

Device Description: Steam Boiler SR6

Date Construction

Commenced: 1957 Device Start-Up Date: 1957
A. Boiler  [] Not Applicable
Foster Wheeler FW
Boiler Manufacturer Boiler Model Number
36-3413 574 (coal) / 575 (oil)
Boiler Serial Number Gross Heat Input Nameplate Rating (MMBtu/hr)
NA CE RO Coal, PEC Qil
Burner Manufacturer Burner Model Number ] galmr
Coal: 22.51 ton/hr (@12,750 BTU/Ib) E S

NA

Oil: 3833.3 gal/hr (@0.15 MMBTU/gal)
Biomass: 2.25 ton/hour (@7,500 BTU/Ib)

Burner Serial Number
1. Type of Burner:
a. Solid Fuel:
(] Cyclone

X Pulverized (] wet [X dry)
[] Spreader Stoker

] Underfeed Stoker

(] Overfeed Stoker

[ Hand-Fired

[] Fly Ash Re-injection

[J Other (specify):

b. Liquid Fuel:
X Pressure Gun
] Rotary Cup

[] Steam Atomization
[J Air Atomization
(] Other (specify):

Potential Fuel Flow Rate

¢. Gaseous Fuel:
X Natural Gas (Ignition)
] Propane
(] Other (specify):

2. Combustion Type:
(] Tangential Firing

[] Staged Combustion
(] Other (specify):

(] Opposite End Firing
[] Biased Firing

B. Internal Combustion Engines/Combustion Turbines

(] Limited Excess Firing [] Flue Gas Recirculation

X One End Only Firing

X Not Applicable

Manufacturer

Model Number
[ gal/hr
[J mmef/hr

Serial Number

Fuel Flow Rate

Engine Output Rating

Application Preparation Date: February 2014

Reason for Engine Use



Device: SR6 Form
Page 2 of 4 ARD-2
C. Stack Information
Is unit equipped with multiple stacks? [ ] Yes [X] No (ifves, provide data for each stack)
Identify other devices on this stack: None
Is Section 123 of the Clean Air Act applicable? [] Yes X No
Is stack monitoring used? [X] Yes [] No
If yes, Describe: SO,, NO,, CO2, flow, opacity, CO(not certified)
Is stack capped or otherwise restricted? [] Yes [X] No
If yes, Describe:
Stack exit orientation: [X] Vertical [_] Horizontal [] Downward
8.0 ft 226
Stack [ Inside Diameter (fty [ ] Exit Area (ft’) Discharge height above ground level ()
230,000 (nominal) 76.3 ft/sec
Exhaust Flow (acfm) Exhaust Velocity (ft/sec)
412
Exhaust Temperature (°F)
II. OPERATIONAL INFORMATION
A. Fuel Usage Information
1. Fuel Supplier: 2. Fuel Additives:
Various Not Applicable
Supplier’s Name Manufacturer’s Name
Street Street
Town/City State  Zip Code Town/City State  Zip Code

Telephone Number

Telephone Number

Identification of Additive

Consumption Rate (gallons per 1000 gallons of fuel)

3. Fuel Information (List each fuel utilized by this device):

% Moi Heat Potential Heat Actual Annual
Type % Sulfur | % Ash (l) d f01ls tul;e Rating Input Usage
(Blid tuclsionty) (specify units) (MMBtu/hr) (specify units)
Coal 1.66 5-8 5-8 12,750 574 197,187.6 tons
#6 Oil 2.00 0.07 NA 150,000 575 33,579,971 gal
Biomass 0.01-0.04 | 0.72-2.69 2.69-41.68 7,500 Btu/lb 33.77 179.5 tons

B. Hours of Operation

Hours per day: _24  Days per year: 365

Application Preparation Date: February 2014




Device: SR6
Page 3 of 4

Form
ARD-2

III. POLLUTION CONTROL EQUIPMENT [ ] Not Applicable

A. Type of Equipment Note: if process utilizes more than one control device, provide data for each device

] wide bodied cyclone

[] irrigated long cone cyclone

(] baffled settling chamber

(] long cone cyclone

(] multiple cyclone (_ inch diameter) [] carbon absorption
X electrostatic precipitator [] irrigated electrostatic precipitator
[] absorption tower

[] baghouse

[] packed tower/column

] spray tower
[ ] venturi scrubber
[] afterburners (incineration)
[ selective catalytic reduction X selective non-catalytic reduction
(] reburn
Iz other (specify): Overfire Air, Dry

Sorbent Injection,

Activated Carbon
injection

B. Pollutant Input Information

Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (Ib/hr) (ton/yr) (ton/yr)
SO, <785° 466.7 1,377.6 1,608.1 6,033.9
NOx < 785° Not Available Not Available Not Available Not Available
CO <785° 7.9 11.3 273 88.7
PM <785° Not Available Not Available Not Available Not Available
PM, s <785° Not Available Not Available Not Available Not Available
vVOC < 785° 0.8 2.9 2.6 12.8
Note: Actual emissions are based on Calendar Year 2010 Emissions.
Method used to determine entering emissions:
X stack test [ ] vendor data X] emission factor X material balance
] other (specify):
C. Operating Data

1. Capture Efficiency: 100% Verified by: []test [X] calculations

2. Control Efficiency: Varies Verified by: [X test [ ] calculations

3. Normal Operating Conditions (supply the following data as applicable)

230,000 (nominal) <785 Not Available

Total gas volume through unit (acfim) Temperature (°F) Percent Carbon Dioxide (COz)

45 - 60 KVDC Not Applicable Not Applicable

Voltage Spark Rate Milliamps

0.6-8 Not Applicable

Pressure Drop (inches of water)

Application Preparation Date: February 2014

Liquid Recycle Rate (gallons per minute)



Device: SR6 Form
Page 4 of 4 ARD-2
IV. DEVICE EMISSIONS DATA:
Pollutant Temperature Actual Potential Actual Potential
(°F) (Ib/hr) (1b/hr) (ton/yr) (ton/yr)
SO, <785 466.7 1,377.6 1,608.1 6,033.9
NOy <785 118.9 287.5 409.7 1,158.8
CO <785 7.9 11.3 27.3 88.7
PM <785 7.8 17.3 26.7 75.6
PM; s <785 2.3 7.1 7.8 31.0
VOC <785 0.8 2.9 2.6 12.8

Note: Actual emissions are based on Calendar Year 2010 Emissions. Refer to Tables 1 through S for
additional emissions data.

Method used to determine exiting emissions:

X} stack test
X other (specify):

Application Preparation Date: February 2014

X vendor data

PERMIT LIMITS USED FOR POTENTIAL SO,
NOy, TSP. EMISSION FACTORS USED FOR CO,

X emission factor

[] material balance

VOC. ACTUAL EMISSIONS ARE 2010

EMISSIONS REPORTED TONS, LB/HR BASED
ON 2010 OPERATING HOURS.




APPENDIX B

HISTORICAL EMISSIONS DATA AND SUPPORTING CALCULATIONS
AND DOCUMENTATION
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SUPPORTING CALCULATIONS
TOTAL FACILITY EMISSIONS FOR ARD-1
Public Service Company of New Hampshire
Schiller Station
Portsmouth, New Hampshire

POTENTIAL EMISSIONS
Pollutant | SR4 | SRS | SR6 | SRCT | SREG | _ Total
Hourly (Ib/hr)
SO, 1,377.6 76.2 1,377.6 17.4 0.001 2,848.8
NOy 287.5 54.0 287.5 261.0 1.3 891.3
CO 11.3 72.0 11.3 31.9 0.8 127.2
PM 17.3 7.2 17.3 29.0 0.9 71.6
PM, s 7.1 4.7 7.1 8.4 0.9 28.1
VOC 2.9 3.6 2.9 0.0 0.2 9.6
Annual (tons/yr)
SO, 6,033.9 333.8 6,033.9 47.0 0.0 12,448.5
NOy 1,158.5 236.5 1,158.5 1,143.2 0.3 3,697.0
CO 88.7 3154 88.7 106.2 0.2 599.3
PM 75.6 31.5 75.6 127.0 0.2 309.9
PM, 31.0 20.5 31.0 127.0 0.2 209.7
vVOC 12.8 15.8 12.8 2.7 0.0 44.1
2010 ACTUAL EMISSIONS
Pollutant SR4 SRS SR6 SRCT SREG Total
Op. Hours 7213 7811 6892 72.27 27.38 -
||Hourly (Ib/hr)
SO, 456.5 0.4 466.7 53 0.016 928.9
NOx 115.3 42.6 118.9 92.8 23.7 393.2
CO 8.2 2.1 7.9 0.3 1.3 19.8
PM 7.9 0.7 7.8 0.5 16.4 33.2
PM, 5 2.3 0.4 2.3 0.2 0.00018 5.2
vOC 1.0 3.4 0.8 0.043 3.3 8.5
ANNUAL (tons)
SO, 1,646.2 1.6 1,608.1 0.2 0.0002 3,256.1
NOx 4157 166.1 409.7 3.4 0.3 995.2
CO 29.5 8.2 27.3 0.4 0.0 65.4
PM 28.4 2.7 26.7 0.02 0.2 58.1
PM, 8.2 1.7 7.8 0.01 0.000002 17.7
VOC 3.6 13.3 2.6 0.002 0.05 19.5

Notes:

1. Potential emissions for SRS are from Temporary Permit TP-0085, reissued March 7, 2006, Table 5.

2. Potential emissions of PM, SO, and NOy for SR4 and SR6 are from Title V Operating Permit TV-OP-053,
March 9, 2007, Table 6 and TP-0106.

3. Potential emissions of CO and VOC based on AP-42 emission factors (see supporting calculations).

4. Average hourly emissions based on actual annual emissions divided by operating hours.

GZA GeoEnvironmental, Inc.

February 2014
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URTE VA NT@ 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
A = Fax: 781-829-6515

Ph: 800-992-0209 781-829-6501
'strument: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
Machine Tested:  Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch Measured: 1F:iia3¥5§%rb01’ 2011
Clyde B
Customer / yde Bergemann Record No: 2
Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 445 %
Absorption: 0 Analysis model: General purpose Residual: 2.857
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0150 %
Dispersant RI: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0006 %Vol Vol. Weighted Mean D[4,3]: 16.808 um Specific Surface Area: 1.61 m?/g
Span: 2.959 Uniformity: 1.1 Surface Weighted Mean D[3,2]: 3.729 um
d(0.1): 1.632 um d(0.5): 10.091 um d(0.9): 31490 um
7 Particle Size Distribution
6 -4 100
—_ 5 41 80
S
g 4 4 60
= 3
9 4 40
2
1 - 20
OU. 1 1 10 100 1000 3008
Particle Size (um)
— Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:43:18 AM

Size (um) [ Vol Under % Size (pm) | Vol Under % Size (pm)[ Vol Under % [Size (um)| Vol Under % ["Size (um) [ Vol Under %
0.010 0.00 0.182 0.06 3.311 18.58 60.256 97.54 1096.478 100.00
0.011 0.00 0.209 0.13 3.802 20.98 69.183 98.11 1258.925 100.00
0.013 0.00 0.240 0.24 4.365 23.73 79.433 98.47 1445.440 100.00
0.015 0.00 0.275 0.40 5.012 26.89 81.201 98.67 1659.587 100.00
0.017 0.00 0.316 0.62 5.754 30.52 104.713 98.77 1905.461 100.00
0.020 0.00 0.363 0.91 6.607 34,62 120.226 98.84 2187.762 100.00
0.023 0.00 0.417 1.31 7.586 39.21 138.038 98.92 2511.886 100.00
0.026 0.00 0.479 1.82 8.710 44,24 158.489 99,07 2884.032 100.00
0.030 0.00 0.550 2.42 10.000 49.63 181.970 89.29 3311.311 100.00
0.035 0.00 0.631 3.12 11.482 55,28 208.930 99.56 3801.894 100.00
0.040 0.00 0.724 3.90 13.183 61.04 239.883 99.81 4365.158 100.00
0.046 0.00 0.832 4.76 15.136 66.74 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 5.69 17.378 72.22 316.228 100.00 5754.399 100.00
0.060 0.00 1.096 6.69 19,953 77.31 363,078 100.00 6606.934 100.00
0.069 0.00 1.259 7.76 22.909 81.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 8.91 26.303 85.82 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 10.16 30.200 89.13 549,541 100.00 10000.000 100.00
0.105 0.00 1.905 11.51 34.674 91.80 630.957 100.00
0.120 0.00 2.188 12.99 39.811 93.90 724.436 100.00
0.138 0.00 2.512 14.64 45,709 95.50 831.764 100.00
0.158 0.02 2.884 16.49 52.481 96.69 954,993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Masterslzer 2000 Ver. 5.60 File name: Clyde Bergemann - Evergreen Power
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URTE VA NT® 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
/A | Fax: 781-829-6515

Ph: 800-992-0209 781-829-6501
\strument: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
Machine Tested:  Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch Measured: '1:;‘."4"’73{'02"3{:\'/'01' 2011
Ci
Customer / Clyde Bergemann Record No: 3
Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 425 %
Absorption: 0 Analysis model: General purpose Residual: 3.919
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0179 %
Dispersant RI: 1.000 Result Emutation: Off Result units: Volume
Concentration: 0.0005 %Vol Vol. Weighted Mean D[4,3]: 14.904 um Specific Surface Area: 1.76 m?/g
Span: 3.068 Uniformity: 1.16 Surface Weighted Mean D[3,2]: 3.409 um
d{0.1): 1.431 um d(0.5): 9.170 um d(0.9): 29.570 um
Particle Size Distribution
6 -1 100
= 5 1 80
X
Q
g & 4 60
_3 3
4 40
£ 2
1 4 20
> ¥
00. 1 1 10 100 1000 3008
Particle Size (um)
— Ewergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:47:02 AM

Size (um) | Vol Under % Size (um)| Vol Under % Siza (um)| Vol Under % Size (um) | Vol Under % ﬁ_aa (um) | Vol Under %
0.010 0.00 0.182 0.06 3.311 21.12 .60‘256 97.86 1096.478 100.00
0.011 0.00 0.209 0.14 3.802 23.76 69.183 98,32 1258.925 100.00
0.013 0.00 0.240 0.27 4.365 26.76 79.433 98.59 1445,440 100.00
0.015 0.00 0.275 0.44 5.012 30.15 91.201 98.73 1659.587 100.00
0.017 0.00 0.316 0.68 5.754 33.98 104,713 98.75 1905.461 100.00
0.020 0.00 0.363 1.01 6.607 38.25 120.226 88.75 2187.762 100.00
0.023 0.00 0.417 1.45 7.586 42.95 138.038 98.78 2511.886 100.00
0.026 0.00 0.479 2,02 8.710 48.03 158.489 98.95 2884.032 100.00
0.030 0.00 0.550 2,70 10.000 53.39 181.970 99.18 3311.311 100.00
0.035 0.00 0.631 3.48 11.482 58.91 208.930 99.49 3801.894 100.00
0.040 0.00 0.724 4.36 13.183 64.46 239.883 99.79 4365.158 100.00
0.046 0.00 0.832 5.33 15.136 69.87 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 6.39 17.378 75.00 316.228 100.00 5754.399 100.00
0.060 0.00 1.096 7.54 19.953 79.70 363.078 100.00 6606.934 100.00
0.069 0.00 1,259 8.77 22.909 83.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 10.10 26.303 87.44 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 11.53 30.200 90.41 549.541 100.00 10000.000 100.00
0.105 0.00 1.905 13.09 34.674 92.80 630.957 100.00
0.120 0.00 2.188 14.80 39.811 94.67 724.436 100.00
0.138 0.00 2.512 16.68 45,709 96.09 831.764 100.00
0.158 0.02 2.884 18.77 52.481 97.13 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver, 5.60 File name: Clyde Bergemann - Evergreen Power
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Trona: T-200°
Material Safety Data Sheet

Chemical: Sodium Sesquicarbonate NFPA: H=1 F=0 I1=0 S=None
HMIS: H=1 F=0 R=0 PPE= Supplied by user;
dependent on conditions

MSDS Number: Trona-1103
Effective Date: 11 November 2003
Issued by: Solvay Chemicals, Inc. Regulatory Affairs Department

Not valid three years after effective date or after issuance of superseding MSDS, whichever is
earlier. French or Spanish translations of this MSDS may be available. Check www.solvaychemicals.us
or call Solvay Chemicals, Inc. to verify the latest version or translation availability.

Material Safety Data Sheets contain country specific regulatory information; therefore, the MSDS’s
provided are for use only by customers of Solvay Chemicals, Inc. in North America. If you are
located in a country other than Canada , Mexico, or the United States, please contact the Solvay
Group company in your country for MSDS information applicable to your location.

1. Company and Product Identification

1.1  Product Name: T-200°
Chemical Name: Sodium sesquicarbonate
Synonyms: Mechanically refined trona.

Chemical Formula: Na,CO,* NaHCO;* 2H,0
Molecular Weight: 226

CAS Number: 533-96-0

EINECS Number: 208-580-9
Grades/Trade Names: T-200°

1.2 Recommended Uses: Consult supplier

1.3 Supplier: Solvay Chemicals, Inc.
PO BOX 27328 Houston, TX 77227-7328
3333 Richmond Ave. Houston, Texas 77098

1.4 Emergency Telephone Numbers
Emergencies (USA): 1-800-424-9300 (CHEMTREC®)
Transportation Emergencies (INTERNATIONAL/MARITIME): 1-703-527-3887 (CHEMTREC®)
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC)
Transportation Emergencies (MEXICO-SETIQ): 01-800-00-214-00 (MEX. REPUBLIC)
525-559-1588 (Mexico City and
metro area))

Solvay
MSDS No. T200-1103 Revised 11-1-03 C h e m I Cal S SOLVAY
Copyright 2003, Solvay Chemicals, Inc.

o e e Bue HB007IBE3202 Interox, Fluorides & Minerals



Trona: T-200°
Material Safety Data Sheet

2. Composition/Information on Ingredients

T-200

INGREDIENTS FORMULA WT. PERCENT CAS # EINECS #
Sodium Na,CO,NaHCO,-2H,0 98 533-96-0 208-580-9
sesquicarbonate

Silica, SiOo, <04 14808-60-7 238-878-4
crystalline quartz

H,0 insolubles Not Applicable 2 Not Applicable ~ Not Applicable

3. Hazards ldentification

Emergency Overview: Product reacts with acids to produce carbon dioxide and heat.
3.1 Route of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes

3.2 Potential Effects of exposure: Sodium Sesquicarbonate is an alkaline product and may
irritate digestive mucous membranes, eyes and healthy skin.

Inhalation: May be irritating to the nose, throat, and respiratory tract. Repeated exposure
may cause nosebleeds.

Eyes: May cause irritation, severe watering and redness.

Skin contact: May cause skin irritation, seen as redness and swelling. In the presence
of moisture or sweat, irritation may become more severe leading to rash.

Ingestion: May cause gastrointestinal irritation including nausea, vomiting, abdominal
cramps and diarrhea. May cause irritation of the mouth and throat.

Carcinogenicity: See section 11.3

4. First-Aid Measures

General Recommendations: Treat for eye, skin and respiratory tract irritation.

4.1 Inhalation: Remove subject to a dust free environment and blow nose. If breathing is difficult
or has stopped, administer artificial respiration. If any irritation is present, seek medical attention.

Eyes: In cases of splashing of concentrated solution in the eyes and face, treat the eyes
first, and then continue first aid as defined under “contact with the skin.” Rinse the eyes with
running water for 15 minutes, maintaining the eyelids wide open to eliminate the product.
Protect the eyes from strong light. Consult a physician or ophthalmologist in all cases.

Skin:

* Remove contaminated shoes, socks and clothing, under a shower
if necessary; wash the affected skin with luke warm water.

Keep warm (blanket), provide clean clothes.

Consult with a physician in all cases.

Dry carefully.

In case of persistant pain or reddening, consult physician.

Ingestion: Do not induce vomiting. Remove any evidence of the product from the person’s mouth.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
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5.

5.1
5.2
5.3
5.4
5.5

6.

6.1
6.2

6.3

7.2

7.3
7.4

If the subject is completely conscious: Give 8-12 ounces of water.
SEEK MEDICAL ATTENTION.

If the subject is unconscious:
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSIOUS PERSON.

Fire-Fighting Measures

Flash point: Non combustible.

Auto-ignition Temperature: Not Applicable.

Flammability Limits: Not Applicable.

Unusual Fire and Explosion Hazards: Non-combustible and non-explosive.

Common Extinguishing Methods: In case of fire near stored product, all means
of extinguishing are acceptable.

Accidental Release Measures

Precautions: Avoid excessive dust.

Cleanup methods: Clean up uncontaminated material and recycle into process. Place
unusable material into a closed, labeled container compatible with the product.

Precautions for protection of the environment: Sweep up residual material. Do not flush
to drain. Prevent material from entering public sewer systems or any waterways. Dispose of
waste in accordance with applicable federal, state, and local environmental laws and
regulations.

Handling and Storage

Handling:

* Avoid prolonged or repeated contact with the skin or eyes.

¢ Do not wear contact lenses without proper eye protection when using this product.
¢ Avoid prolonged or repeated breathing of dusts.

¢ Use vacuum or wet mop to clean up dust.

Storage: Keep in a closed, properly labeled container in a dry area away from acids.
Protect from physical damage.

Specific Uses: See Section 1.2

Packaging:

e Bulk rail car and truck

e Paper+PE

* Woven plastic material + PE coating
¢ Woven plastic material + PE.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www,solvaychemicals.us 1.800.765.8292
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8.2

Material Safety Data Sheet
Exposure Controls/Personal Protection

Exposure Limit Values TLV® ACGIH®-USA (2002) OSHA PEL

Sodium Sesquicarbonate Nuisance Dust-5 mg/m?
(Respirable Fraction),

15 mg/m? (Total Dust).
Silica, Crystalline Quartz 0.05 mg/m’ for 8 hourTWA 10 mg/m®/ % Silica + 2

ACGIH® and TLV® are registered trademarks of the American Conference of Governmental Industrial Hygienists.

Exposure Controls:

8.2.1 Occupational Exposure Controls:

8.2.1.1 Ventilation: In places with the possibility for creating excessive dust in excess of exposure

limits, ventilation should be provided.

8.2.1.2 Respiratory protection: In case of significant or accidental dust emissions,

a NIOSH/MSHA approved dust respirator should be worn.

8.2.1.3 Hand protection: Cotton gloves are adequate for routine handling of dry product.

8.2.1.4 Eye protection: In cases of significant dust, dust proof goggles are recommended.

8.3

9.2

Other precautions: Protective clothing in dusty areas. An eyewash and safety shower
should be nearby and ready for use. Use good hygiene practices when handling this
product including changing work clothes after use. Do not eat, drink or smoke in areas
where this material is handled.

Physical and Chemical Properties

Appearance: Powder

Color: White to off white

Odor: Odorless

Important Health, Safety and Environmental information:
pH: 10.1 (1-% solution).

Change of state:

Melting point: Decomposes at >70°C (158°F).

Boiling point: Not applicable.

Decompositon Temperature: Beginning at 70°C (158°F).

Flash Point: Not Applicable

Flammability: Not Applicable
(solid, gas)

Explosive Properties: Not Applicable

MSDS No. T200-1103 Revised t1-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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9.3

10.

10.1

10.2

10.3

10.4
10.5

11.

Oxidizing Properties: Not Applicable
Vapor Pressure: Not Applicable

Relative Density: Specific gravity (H,0=1); 2.11

Solubility:
Water: 20% maximum by weight in water @ 30°C (86°F).
Fat: Not Applicable.

Partition coefficient: P (n-octanol/water): Not applicable.
Viscosity: Not listed

Vapor Density (air=1): Not Applicable.

Evaporation Rate: Not Applicable.

Other Information:
Bulk Density: 49 Ibs./ft* (780 kg/m?)

Stability and Reactivity

Stability: Stable at ambient temperature and atmospheric pressure.

Conditions to avoid:
* Protect from moisture
e Mixing of acid, oxidizing agents and sodium sesquicarbonate solutions could cause

CO, evolution and may cause severe splattering.

Materials and substances to avoid: Sodium sesquicarbonate mixed with lime dust

in the presence of moisture will form caustic soda, which can cause serious burns. When
heated, may react with Aluminum (Al). Reacts with acids and releases large volumes

of CO, gas and heat.

Hazardous decomposition products: Carbon dioxide (CO,) is evolved when mixed with
acids and oxidizing agents.

Hazardous Polymerization: None.

Other information: None.
Toxicological Information

Acute toxicity:
Inhalation: LC., 2300 mg/m?%/2h(sodium carbonate) species: rat.

Oral: LDy, 4090 mg/kg (sodium carbonate) species: rat.
Dermal: LD, rabbit, >2,000 mg/kg (sodium carbonate)

11.2/11.3 Chronic toxicity/ Carcinogenic Designation: This product contains less than 0.4%

Silica, crystalline quartz. Silica, crystalline quartz at greater than 1% has been shown to
cause silicosis, a progressive lung disease. Silica is a suspected carcinogen.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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12. Ecological Information

12.1 Acute ecotoxicity:
SODIUM BICARBONATE: Crustaceans, Daphnia magna, LCs,, 48 hours, 2350 mg/I.

Fishes, Gambusia affinis, LG4y, 96 hours, 7550 mg/I.

SODIUM CARBONATE: Crustaceans, Daphnia sp., LCg, 48 hours, from 115 to 150 mg/l.
Fishes, various species, LCy,, 96 hours, from 30 to 1,200 mg/l.

12.2 Chronic ecotoxicity: None listed.
12.3 Mobility: Water-Considerable solubility and motility.

12.4 Degradation
Abiotic:
* Water, hydrolysis. Degradations products: Carbonate (pH.10/bicarbonate (pH 6-10)/carbonic
acid/carbon dioxide (pH<6)
¢ Soil-Result: Hydrolysis as a function of pH.

Biotic: Not Applicable.

12.5 Potential for bioaccumulation: Not Applicable.

12.6 Other adverse effects /Comments: Observed effects are related to alkaline properties
of product. Product is not significantly hazardous for the environment.

13. Disposal Considerations

13.1 Waste treatment: T-200 is not a listed hazardous waste under 40 CFR 261. However, state
and local regulations for waste disposal may be more restrictive. Spilled product should be
disposed of in an EPA approved disposal facility in accordance with applicable national,
state and local environmental laws and regulations.

13.2 Packaging treatment: To avoid treatments, use dedicated containers where possible.
Rinse the empty containers and treat the effluent in the same way as waste. Consult current
federal, state and local regulations regarding the proper disposal of emptied containers.

13.3 RCRA Hazardous Waste: Not Listed.

14. Transport Information

Mode DOT IMDG IATA

UN Number Not a regulated Not a regulated Not a regulated
hazardous material hazardous material hazardous material

Other It is recommended that ERG guide # 111 be used for all non DOT regulated material.

STCC #: 28-123-87

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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15. Regulatory Information

National Regulations (US)
TSCA Inventory 8(b): Yes
SARA Title lll Sec. 302/303 Extremely Hazardous Substances (40 CFR355): No

SARA Title Il Sec. 311/312 (40 CFR 370:
Hazard Category: ¢ Acute and Chronic health hazard
¢ Threshold planning guantity - 10,000 lbs

SARA Title lll Sec. 313 Toxic Chemical Emissions Reporting (40 CFR 372): No

CERCLA Hazardous Substance (40CFR Part 302)
Listed: No
Unlisted Substance: No

State Component Listing: None identified
National Regulations (Canada)
Canadian DSL Registration: Yes

WHMIS Classification: Not Applicable

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

Labeling according to Directive 1999/45/EC.
Name of dangerous products-sodium sesquicarbonate

Symbols Xi Irritant
Phrases R 36 Irritating to eyes

16. Other Information

16.1 Ratings:
NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
Health = 1 Fire = 0 Instability =0 Special = none
HMIS (HAZARDOUS MATERIAL INFORMATION SYSTEM)
Health = 1 Fire = 0 Reactivity =0 PPE = Supplied by User; dependent on local conditions

16.2 Other Information:

The previous information is based upon our current knowledge and experience of our product and
is not exhaustive. It applies to the product as defined by the specifications. In case of combinations
or mixtures, one must confirm that no new hazards are likely to exist. In any case, the user is not
exempt from observing all legal, administrative and regulatory procedures relating to the product,
personal hygiene, and integrity of the work environment. (Unless noted to the contrary, the technical
information applies only to pure product).

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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To our actual knowledge, the information contained herein is accurate as of the date of this
document. However, neither Solvay Chemicals, Inc. nor any of its affiliates makes any warranty,
express or implied, or accepts any liability in connection with this information or its use. This
information is for use by technically skilled persons at their own discretion and risk and does not
relate to the use of this product in combination with any other substance or any other process.
This is not a license under any patent or other proprietary right. The user alone must finally determine
suitability of any information or material for any contemplated use, the manner of use and whether
any patents are infringed. This information gives typical properties only and is not to be used for
specification purposes.

TRADEMARKS: All trade names products referenced herein are either trademarks or registered
trademarks of Solvay Chemicals, Inc. or affiliate unless otherwise indicated.

16.3 Reason for revision:
Supersedes edition: Solvay Minerals MSDS #015 dated 4/9/03.
Purpose of revision: Change Company name and MSDS format.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292



Carbon_

Material Safety Data Sheet

U.5. Department of Labor

Cecupational Safety and Health Administration
This form is consisient with AMSI standard for
preparation of MSD&'s in accordance with

O8HA's Hazard Communieation Siandard,
29 CFR 184%0.1200.

Product Type: FLUEPAC MC PLUS

Product Code: 2149

Profile

No: 51

SECTICN |

Company ldentification (USA)

P.G. Box 717

Caigon Carbon Corporation

Pittshurgh, PA 15230-0717

Telephone Number(s)

Information

412-787-6700

Emergency

412-787-6700

Company Identification
{Europe)

Chemviron Carbon
Zaoning Industriel de Feluy
B-7181 Feluy, Belgium

Telechone Number(s)

Infarmation

32645118 11

Emergency

3264 5118 11

Date Prepared:
November 3, 2008

Signature of Preparer:
(optional)

SECTION Il - COMPOSITION /INFORMATION ON INGREDIENTS

Nonhazardous components are listed at 3% or greater; asute hazards an= tisted when present at 1% or
greater and chronic hazards are listed when present at 0.011% or greater. This is not intended to be a

camplete compositonal discasure.

Ingredient / Component CAS No % by Wt
Steam Activated Carbon 7440-4440 > 85
Proprietary component proprietary <15
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SECTION Iif - HAZARD{S) IDENTIFICATION

Emergency Qverview: Caution! May be harmful if swallowed or inhaled. May cause irmtation i
skin, eyes. and sespiratory tract.

OSHA Regulatory Status:

HMIS Ratings: [ Heatth 2 -:2 E);t‘iregle-'s.«euere
s a= hSerious
{NFPA) Fiammability | & 2= Mgderate
Reactivity 1 1 = Slight
0= Mirnimum
Spedial w = Water Raactive

ox = oxidizer

Protective Equipment

See Saction VIH

Health Effects:

See Section IV

Environmental Effects:

See Secticn Xil

SECTION IV - FIRST-AID MEASURES

Rotte of expostre

Eyes Moderately irrdating o the eyes

Inhalation Maderately imitating 1o respiratory tract

Skin Moderately iritating to the skin

Ingestion Ingestion may cause gastroinfestinal irritation and diarrhea

Signs/Symptoms of Exposure

Irritant to eyes, skin and respiratory track. Long temm ingestion
may cause depression, psychoses, irritabidlity, and headache.

Emergency and First Aid

Procedures

Rmse eyes with water. Supply fresh air. Wash skin with soap
and water. Seek medical advice.

Medical Conditions Generally

Aggravated by Exposure

Repeated exposure may cause irritation or dermatitis.

SECTION V - FIRE FIGHTING MEASURES

Suitable Extinguishing Meclia

Use an extinguishing media suitable for surrounding fire

Unsuitable Extinguishing Media | Nof known

Specific Hazards

Mot available

Protective Equipment and

Procedures

Wear self-contained hreathing respirator.
Wear full protective suit

Page 3 of &




SECTION Vi - ACCIDENTAL RELEASE MEASURES

Personal Precautions Wear protective equipment, keep unnecessary personnel
away. vendilate araa of spill

Envirghmental Precautions avoid dispersal of spilled matenal, ruroff and contact with soil,
waterways, drains and sewers.

Containment & Clean-up Vacuum of scocp up spilled material and place in appropriate
comainer for disposal by incineration. Avoid creating dusty

Other information

SECTION VIl - HANDLING AND STORAGE

Handling Avoid contact with eyes and skin. Protect containers from physical damage.

Storage Keep container closed and store in a cool, dry vanilated area. There are no special
precautions.

SECTION Vil - EXPOSURE CONTROLS/PERSONAL PROTECTION

Component OSHA ACGIH Other limits
PEL TLV

Activated Carbon Kon Defined Neon Defined

Proprietary Component Nen Defined Nen Defined

Exposure Guidelines | Not defined
Engineering Controls | No special ventilation requirements. Geod geners! veniilation should ha
adeqguate

Personal Protective The usual precautionary rmeasures. far handling chemicals should be followed,
Equipmert i.e. safefy glasses wiside shiekls, long slesve |ab coat, dust respirator if dusty,
- atc

General Hygiene The usual precautionary measunres for handling chemicals should be followed,
i.e. Keep away from fond and beverage, remowe contaminated clothing
immediatety, wash hands before breaks or eating. avoid contact with eyes ang
skin, efe.

Page 4 of 8




SECTION IX - PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point NA Melting Point WA

Vapor Pressure (mm Hg.) o Evaporation Rate NA

Vapor Density (AIR = 1) solid  [Flash Point NA

Specific Gravity 04-D8 UEL N
LEL NA

Flammability Limits Ignition Temperature > 320°C

Odor None

Solubility in Water

Beoluble impregnant

Appearance

Black granutar material

SECTION X — STABILITY AND REACTIVITY

UNSTABLE CONDITIONS TO AVOID:
STABILITY p—— YES None
HAZARDOUS MAY QCCUR CONDITIONS TC AVOID:
REACTION | WILL NOT OCCUR YES |[Hone
incompatible Materials Avoid oxidizing materials and acids
Hazardous Decomposition Products Product contains hatogenated compounds.

SECTICON Xl - TOXICOLOGICAL INFORMATION

Acute Effects . | . A = -
i " Oral LDsp For 100% proprietary component (LD 50 Rat) = 2120 mgkg
Toxicity Studies
i Dermal LDsy | ot detenmened
Inhalation: See saction 1
Ingestion: See saction IV

Eye lrritation: | See section IV

Skin frritation: | See sectian IV

Sensitization: | None delermined

Target Organ {8} or Systemn

Cenitral Nervous Systemn

Signs and symptoms of Expnsure See Section IV
_Chronic Effects E _
Carcinogenicity: No

Mutagenicity: None determined

Reproductive Effects:

None determined

Developmental Factors:

None determined
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SECTION XIl - ECOLOGICAL INFORMATION

Ecotoxicity: Mo known significant effacts cr aritical hazards.

Persistenceldegradability: The product ard its degradation products hawe not been
determined fo be taxic

Binaccumulation/Accumulation: Mot determined

Mobility in Environmental Media: dot determired

Other Adverse Effects:

SECTION XIil - DISPOSAL CONSIDERATIONS

Sweep, shovel or vacuum carben into 3 cosed containar. Avoid dispersal and contact with seil,
watenways, drains and sewers.

Disposal should be in accordance with applicabie regional, national and jocal laws and reguiations.
Lozal regulations may ba more stringant than regional or national reguiraments.

SECTION XIV - TRANSPORT INFORMATION

The information as presented below only applies to the material as shipped. The identification
based on characteristic(s) o7 listing may nat apply if the material has been used or otherwise
contaminated. It is the responsibility of the waste generator to determine the toxicity anl
physical preperties of the material generated to detarmine the proper waste identification and
disposal methods in compliance with applicable regulations.

Land DOT Regulations | Proper Shipping FLUEPAC MC Phus

Description: [Steam Activated Carbon)
Canadian WHMIS | Hazard Class:

UNINA:
Information reporied for product/size:

Water | IMO7IMDG Proper Shipping FLUEPAC MC Plus
Description: {Steam Activated Carban)
Hazard Class:
UNINA:
Information reported for product/size:

Alr IACO [ IATA Proper Shipping FLUEPAC MC Plus
Description: (Steamn Activated Carbon)
Hazard Class:
UNINA:

Information reported for product/size:

This pxoduct has been tested according to the United Maticns Transport of
Dangercus Goods test prozocol fox sponkanesusly combustible materials. It
has b=en specifically dezarmined #hak this product does not meet che
gefiniticn of & self heating zubstance ox any hazard clasz, and therefore iz
not a hazardouz material and not regulaked
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SECTION XV - REGULATORY INFORMATION

SARA Title lll 302: | Na
SARA Title lll 313: [ No
TSCA 8 {di Na
DSHA No

WHMIS | Mo

Canadian classification DSL % =

EEC Council Directives relating to the classification, packaging, and labeling of
dangerous substances and preparations.

Risk Phrascs

R3% Irritating to eyes, RA7 Iritaling to nespivatory system, R3Z Irritating to
skin,

Safety Phrase

§22 Do nof breath: dust, 525 Avoid contact with eyes, 538 Waear suijtable
protective clothing

SECTION XVl —= OTHER INFORMATION

Intenicled Use: | The matsrial is generally used for treatment of liquids andior gases.

Thie information contained in this dosument applies to this specific material as supplied. [t may not be
valid for this material if it is used in combination with any other materials. [t is the user's responsibility to
satisfy cneself &5 to the suitabilily and completeness of this information for iheir own particutar use,

‘While the infarmation and recommendations st Yorth herein are beliewed to be accurate as of the date
hereof, Calgon Carbon Corporation makes no warranty with respect to same and disclaims all liability for

reliance there on,

References:

PA ot applicable

Legend:

ACGIH - American Conference of Governmental Industrial Hygienists
ANSI - Amesican Nationa) Standards Institute

C ~ Ceiling (limit value}

CAS # - Chemical Abstracts Service Regisiry Number

CERCLA - Comprehensive Environmenial Response, Compensation, and Liability Act
CEP4 - Canadian Environmental Protecticn Act

CFR - Code af Federal Regulstions

DaoT - Department of Transportation

D50 - Domestic Sulsiances List

EINECS - European Inventory of Existing Commercial Chemical Subsiances
ERAP - Emergency Respanse Assistance Plan
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1ATA
1ARC
ICAT
IDLH
MO
IMOG
tCq

£ Dge
MFPA
NIQSH
NTP
QSHA
PEL
RCRA
RQ
SARA
STEL
TOG
TLY
TSCA
TWA
WEMIS

- Intemational Air Transportation Association

- international Agency for Research on Cancer

- International Civii Aviation Organization

- immediately Dangerous ta Life and Health

- inernational Maritime Organization

- Infernationat Marifime Dangeraus Goods

- The concentration of maierial in air expected ko kill &% of a group of test animals
- Lethal Dese expected to kill 50% of & group of test animals
- Mational Fire Proteclion Association

- National institute for Occupational Safety and Health
- National Texicology Pragram

- Geoupationai Safety and Health Assoaiation

- Permissible Exposure Linit

- Resource conservation and Recovery Act

- Reportable Quantity

- Superfund Amendments and Reauthorization Act

- Short Term Exposure Limi{

- Transporiation of Dangerous Goods AcifRegulation
- Threshoid Limit Value

- Toxic Substances Control Act

- Time Weighted Average

- Warkplace Hazardous Material Information Bystem

*** END OF MATERIAL SAFETY DATA SHEET "
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SAFETY DATA SHEET
HzrN AreRcar Version

SOLVAIR® SELECT S300 & SELECT 350

1. PRODUCT AND COMPARNY IDENTIFICATION

1.1. ldentification of the substance or preparation

Praduct name T SOLVAIRE SELECT 8300 & BELECT 350
Producf gradels} : SCLVain® Seledi 300
S0V air® Select 360
Mclesular Weight v B4.D2 gimot
1.2. Use of the Substance/Preparation
Recommendad use ¢ - Purifying flue gas
1.3. Company/Undertaking Identification
Address o SOLVAY CHEMICALS, INC.

3323 RICHMONMD AVENUE
HOUSTCH TX.  77008-20028

United States
1.4. Emergency and contact telephone humbers
Emergency lelephone : 41{B00y 424-9300 CHEMTREC @ (USA & Canada)
01-800-00-214-00 {(MEX. REPUBLIC}
Contact telephone number : U8 +1-800-765-8292 [Product information}
tproduct inforniation): US: +4-713-525-6500 (Product information}

2. HAZARDS IDENTIFICATION

2.4. Emergency Overview:

NFPA : H=0 F=0 I=0 X5=Nocne
HMIS . H=0 F=0 R=0C PFE=Supplied by User; dependent an local
conditions

General information
Appearance v orystalline, powder
Coiour T white
Ddour . odourless

2.2. Potential Heaith Effects:

Inhalarion
- Mechanical irritation from tha parficulates generated by the product.

Eye contact
- Mechanical irritation from the pariculates gensrated by the preduct.

Skin contact
- Mechanical irritation from the parliculates generated by the product.

i SOLVAY

Howdng Auh U708 DG ) =tvacdion (2

zw:bb;mzfnxc EWZALE, INC. Chem |Ca|5
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SOLVAIRE SELECT 3300 & SELECT 350
SAFETY DATA SHEET

- Ingestion may cause gastrointestinal irrlislion, nausea, vomiting and diaroes.

- See seclion 11: Toxicological Informafion
2.3. Envirohmental Effects:
- See secfion 12: Ecalogical Informalion

3. COMPOSITION/INFORMATION ON INGREDIENTS

Sodium bicarbonate
CAS-No. : 144.55-8
Corncentration t =580 %

4. FIRST AID MEASURES

4.4, Inhalation
- Remove o fresh air.
4.2. Eye contact
- Rinse thomughly with plenty of waler, alsc under the eyelds.
- N eyeinitation persisis, consult a specialist
4.3, Shin contact
- Wash off with plenty of water.
4.4, Inpestion
- H & lange sonount is swallowed, get medical attenlion.

If viezim is conscious:
- W swallowed, rinse mouth with waler [only if the person is consclous).

IFvictior is tmcanscioos bue braathimg:
- mot applicable

5. FIRE-FIGHTING MEASURES
5.1. Sultable extinguishing media
- Use extinguishing measures that are sppropriate io local ciroumstances and the surmgunding environmant.
5.2, Extinguishing media which shall not be wsed for safely reasons
- None.
8.3, Special exposure hazards in 2 fire
- Not combustible,
5.4. Hazardous decomposition products
- nane
5.5. Special protective equipment for fire-fighters
- No special precautions required.

6. ACCIDENTAL RELEASE MEASURES

6.1. Personal precautions
- Refer to proteciive measuras listed in sections ¥ and 8.

P32 UBA

Fdeg dabe U0 2000 | J 3
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6.2. Envirconmental precautions
- Do not flush inte surface water or sanitary sawear system.

- Prevent any mixture with an acid info the sewer/drain {gas formabions).

6.3. Methods for cleaning up
- Swegp up and showve! into suilable confainers for dizposal.
HAvoid dust formation.
Keep in properly iabelled containers.
Keep in suilable. closed conltainers for disposat.

7. HANDLING AND STORAGE

7.1. Handling

- Keap away from [noompatitde produsis.
T.2. Storage

-  HKeepin a dry place.

- Store in onginal container.

- Kaep container closed.

- Keep away fom Incormpetible products.
7.3. Packaging material

- Paper+PE.

- Poiyethylene
- Polypropysne

- Wowen plastic maberial + PE.
7.4. Other information

- Awvoid dust jormation.

- Reder to proteciive measures Bsted in sections 7 and B.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1. Exposure Limit Values
Sodium bicarbonate
-  SAEL Aroep  E e Limity 2007
TWA. = 4 mgfm3
- US. ACGIH Threshold Limét Values
Remarks: none established
Particles not oﬂxmiﬂe s_pedﬁedé {Pﬁﬂ&}

Pemvissible expm Ilmli = 5 mg/m3

Treat recovered material as described in the section *Disposal consideralions”,

Remarks: respirable dusi fraction, AR inert or nuisancs dusts, whether ndneral, incrganic, ar organic, not isted
specilically by substance name are covered by the Particulales Not Otiverwise Remdated (PNOR) limit which

is the same as the inerl_or nulsance dust limit of Table Z-3.
Permissible exposurs imit = 15 mgim3

Remarks: Total dust, All inert or nuisance dusts, whether mineral, incrganio, oF onganic, Tiod listed specifically
by substance name are covered by the Parficudates Wot Otherwise Regulated (PNOR) limil which is the same

as {he inert or nuisance dust Bmit of Tgbie Z-3,

PR LA

b b 017 0000 | m g
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LS, OSHA Table Z-3 (20 CFR 19140 T00{) 2000
tirne weighted average = 15 millians of particles per cubic foot of air



SOLVAIRE SELECT &30 & SELECT 350
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Remarks: respirable dust fraction
- US. QSHA Table 2-3 129 CFR 1810.1000} 200D
time weighted average = 50 millions of particies per cubic foot of air
Remarks: Total dust
- US OSHA Table Z-3 (28 CFR 19101000} 2600
fime weighied average =5 mgim3
Remarks: respirable dust fraction
- US. OSHA Table Z-3 (28 CFR 19101000} 2000
time weighied average = 15 mgim3
Ramarks: Total dust
- US OSHA Table Z-1-A (7€ CFR 1810.10C0) 198¢
time weiphted average =5 mymd
Remarks: respirable dusi fraction
- US OSHA Taole 2-1-A 128 CFR 16810,1000) 188¢
time weighied average = 18 mp/ma
Remarks: Total dust
- US. ACGIH Threshold Limit Values 2002
tirne weighied average = 10 mg/m3
Remarks: Inhalabie particles.
- LIS Tennessee OFELs. Occupational Exposure Limis Table 214 08 2008
time weighied average = 16 mg'm3
Renmarks: Tetal dust
- UE Tennesssee OFELs Ocoupational Evposure Limits, Table Z14 08 2008
tinv2 weighted average =& mgm3
Femarks: respirable dusi fraction

ACGIHE and TLWE a2 regisians) Iracemares of the Amerdean Corterence of Govemmental inoustrial Hyglensls,
SAEL = Sokay Accepranie Exposire Limll, Tre Weighled Average for & nour vwardays. No Spedifis TLY STEL (Shorl Tem Exposure Level)
pas been Bet EXCLIBI0NS In EXD0EUre Byl may excesd 3 bmas i TLV TVWA for no more than 3 tonal of 20 mimles during & woreday ang under
10 Gramsiancas shaulg they exceed 5 limes e TLY TWA
8.2. Engineering controls.
- Ensure adequate wantilation,
- Pravide appropriate sxhaust veribfation at places where dust is formed.
- Refer to proteciive measures listed in sections 7 and &
- Apply technical measures to comgply with the occupational exposure limits.
9.3. Personal protective equipment
8.3.1. Respiratory prosection
- Useanky respiratory protecfion that cordorms to infernationalf national standards.
- Use NIQSH approved respiratery protection.
8.3.2. Hand protecion
- Wear suitable gloves.
§.3.3. Eye provection
- Dust proof goggles, if dusty.
8.3.4. Skin and hody protection
- None.
8.3.5 Hygiene measwes
- When using do not eat, deink or smoke.
- Wash handz before bresks and at the end of workday.
- Handle in accordance with good industrial hygiene ard safety praclice.

9. PHYSICAL AND CHEMICAL PROPERTIES
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FOLVAIR® SELECT 3300 & BELECT 350

SAFETY DATA SHEET
9.1. General Information
Appearance crystalline, powder
Colour . white
Qdour odourless.
8.2. important health safety and environmental infarmation
pH - 86
Concentration: 52 gfl
Boiling point/boifing range Remarks: mot applicable, Thermal decompasition
Flash point . Remarks: nol applicable
Flammability Lower explosion fimif:
Reamarks: The product is nod lammable.
Explosive properties Explosion danger.
Reamanks: Not explosiee
Oxidizing properties Femanks: Non oxidizer
Vapour pressune Remanks: not appiicable
Bulk density 500 - 1,200 kg/m3
3275 w3
Solubility Water
o8 g
Tamperafore; 20 °C (88 °F )
Other
Alcohol
Partifion coefficient: Remarks: nob appiicable
n~octanoliwater
Viscosity 1.2mPas
Vapouwr depsity Femarks: not applicable
9.3. Other data
Melling pointirange Remarks: nofi appliceble, Decomposition
Auto-flammability Ramanks: The product Is not flammable,
Uecomposition »>80°C{ 140°F )
temperature

10. STABILITY AND REACTIVITY

10.1. Stability

- Stebile under reconmended storage condilions.

10.2. Conditions fo avoid

- Keep al femperature not exceeding: 60 °C { 140 °F }

10.3. Makerials bo avoid
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SOLVAIR® SELECT $:300 & SELECT 350
SAFETY DATA; SHEET

- Agids
10.4. Hazardous decomposition produets
- none

11. TOXICOLOGICAL INFORMATIOHN
Teicological data
Acute orai toxicity
- D50, vat, = 4,000 mgfkg
- LCEQ, rat, » 4.74 mgh
Acure dermal irritation'corrosion
- D50, Resvarks: no data available.
- rabibi, Mifd skim irsitation
- rabhit, Mild eye irmtalion
Sensitication
- ne dsta svallable
Chronfc toxicity
- no observed effect
Senedc toxieity in vitro
- Genotoxicity in vilro, Tests on bacterial or marmalian ce cultures did nol show mutagenic effects.
Teratogemicity
- Oxal nowte {gavage), 10 days, Various spedies, 330 mgfky, Did not show terafogenic affects in anlmal
experiments.
Remarks
- Health injuries are nol kevown or expected under nosmal use.

12, ECOLOGICAL INFORMATION

12.1. Ecotoxicily effects

Acute toxicity
-  Fizhes, Oncorhynchus mykiss, LCSC, 96 h, 7,700 mgi
-  Fishes, Oncorhynchus mykiss, NOEC, 28 h, 2,300 mg!l
Fishes, Lepomis macrachirus, LCED, 8€ h, 7,100 mgh
Flshes, Lepamis matrochirus, NOEC, 96 h. 5,200 mg/
Crusiaceans, Daphnia magna, EC50, 48 h, 4,100 mgh
Crustagsans, Daphnia magna, NOEC, 48 h, 3,100 mgh
12.2. Mobifity
- Yaber Socillsediments
Remaris: Sobubility
- Water Scillsediments
Remarls: Mobiity
12.3. Persistence and degradability

Abiotic degradadion
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SOLVAIRE SELECT 3300 & $ELECT 350
BAFETY DATA SHEET

- Wilsher hyd

rolyses.
Resuit: acsdfoase equilibrivm as a functior: of pH
Degradation products: carbonic acidibicarbonate/carbonate

Biadegradadion

Remarks: The methods for detesmining: the biokogicet degradskility are not applicable fo inorganic
subsiances,

12.4. Bioaccumulative potential

Result: not applicable

12.5. Other adverse effects

no daia avaitable

12.8. Reenarks

13. DIS

Ecological injuries are ot known oe expectad under normal use.

POSAL CONSIDERATIONS

13.1. Waste from: residues { unused products

Contact waste disposal services.
H recycling is not praclicable, dispose of in complance with local regulations.
o

Dlilute: with plenty of water.
Neutralise with acid.
fn asourdance with local and national regulalions.

13.2. Packaging treatment

To avoid freatments, as far as poszible, use dedicated conteiners.

or

Clean contairer with water,
Dispase of rinse water in accordance with local and natioral regulations.
The enply arx! clean containers are to be reused in conformity with ragulstions,

or
Must be incineraled In & suitsble Incineration plant holding a permit detivered by the competent aetharilies.

14, TRANSPORT INFORMATION

Ses (MOYIMDG)
not regulated

Al (ICACHATA)

not regubatec

J_S. Dept of Transportation

not regutated

it |s recommended that ERS Guide nurnbser 111 be used for sk non-regulated matkerial,
Cenadian Transporialion of Dengerous Goods

not regulatad

15, REGULATORY INFORMATION
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SOLVAIRE &ELECT $300 & SELECT 380
SAFETY DATA SHEET

15.1.  Inventory Information

Australian Inventory of Chemical : - In compiance wath inventory.
Substances (AICS)

Canadian Domestic Substances  : - In campdiance with inventory.
List {(DSL]

Korean Existing Chemicals List ¢ = {n compiiance with inventory,
{ECL)

El list of existing chemical : - 1n compiance with invertory.
substances (EINECS)

Japanese Existing and New 1= In compliance with inventory.
Chemical Subrstances (MIT] List)

(ENCS)

Inventory of Existing Chemical 1 = In compliance with inventory,

Substances (China} (IECS)
Philippine Inventory of Chemicals @ - In camplance with inventony.

and Chemical Substances

{PICCS)

Toxie Substance Control Actlist : -  in compliance with inventory.

{TSCA}

New Zealand Inventory {in 1 - Al components on composite list consilered for fransfer.

preparation) (NZ)

5.2,  Other regulations

US, EP4 Emergency Planning and Community Right-To-IKnow Act (EPCRA) SARA Title ill Section 362
Extremely Hazardous Subsiance (40 CFR 358, Appendix A)
- nat regulated,
US. EPA Envergeney Planning and Community Right-To-Know Act (EPCRA) SARA Title Il Section 313 Toxic
Chemicals (40 CFR 372.65) - Suppiier Notification Required
- not regulated.
US. EPA CERCLA Hazardous Subsfances (40 CFR 302)
- not regulated.
US. Hew Jersey Worlter and Community Right-to-Know Act (New Jersey Statute Annotated Section 34.5A-5)
- nat regulated.
US, Pennsyivania Worker and Community Right-to-f{now Law (34 Pa. Code Chap. 301-323)
- not regulated.
US. California Safe Drinking Water & Taxic Enforcement Act (Propositicn 65)
- This preduct does nok contain any chemicals known to State of California to cause cancar, birth, or any other
reproductve defects. .

18.3. Classification and labeliing
Canada. Canadizn Emvironmental Protection Act {CEPA). WHMWIS Ingredient Disclosure List {Can. Gaz., Part
#, vol. 122, No. 2)
- Nat listed

Remarks: This product has been classified in accordaroe with the hazard criteria of the Condrolled Products
Regulations and ihe MSDS sontains all the information required by ihe Controlled Products Regulations
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SCLYAIRE SELECT §300 & BELECT 350
SAFETY DATA SHEET

EC Label
- Not dassified according to Directive 874048/ EEC.

16. OTHER INFORMATION

Ratings :

NFPA [National Fire Protection Association)
Health=0 Flammability =0 Instsbdity=0 Special =blone

HMIS (Hazardous Material Information System)
Health=0 Fire=0 Reactivity=0 PPE: Supplied by User, dependent on bocal condiions

Further information
- Systam mairdenance
= Distribute new eition to clients

Material Safety Data Sheels contain cauntry specific regulatary information; therefore, the MSDS's provided are for use
only by customers of the company mertioned in seclion 1 in Morth America. If you are focated in a country other fhan
Canada, Mexico or ihe United Stales, please contact the Solvay Group company in your country for MSDS infermation
applicable to your location. The previous information is based upon our cument knowledge and experience of our
product and is not exhaustive. It applies o the product as definzd by the specificalions. I case of combinations or
mixtunes, one must confirm thai no new hazards are tikely fo exist. In any case, the user is not exempt fram observing
ali legal, administrative and regulatory procedures refating by ihe product, personal hygiene, and irtegrity of the work
erwironment, (Unless noted to the contrary, the technical information applies only fo pure product}. To our actual
knowiedge, the informatian contained herein is accurate as of the date of this document. However, reither the company
mentioned in setfion 1 nar any of its affiiates makes any warranty, express or implied. indluding merchantability or
fitness for use, or accepts any liability i sonnection with this information or its use. This information is for use by
techrically skilled persons at their own discretion and risk and does not relate to the use of this product in combinadion
with sny other substance or any other process, This is not a license under any patent or other prcxpnertary night. The
user akone must finatty determine suitabdlity of any information or material far any mnbemplated use in compliance with
applicable iaw, the manner of usa and whather any patents are infringed. This information gives typical properties only
and is not 1o be used for spacification purposes. The company mentioned jn section 1 reserves the right to make
additions, deletions or modifications 1o the informatian at any time without pricr notification. Trademarks andfor other
producis of the company mentioned in section 1 referenced herein are either rademarks or registered frademarks of
the company mentiored in section 1 or its affiliates, unless otherwise indicated.

Copyright 2009, Company mierlioned in Saction 1. All Rights Reserved.
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1.0 INTRODUCTION

1.1 BACKGROUND

Public Service Company of New Hampshire (PSNH) Schiller Station (Schiller) is proposing to
install Dry Sorbent Injection (DSI) and Activated Carbon Injection (ACI) systems on SR4 and
SR6 for the purposes of complying with the emissions limitations established under 40 CFR
Part 63, Subpart UUUUU, National Emission Standards for Hazardous Air Pollutants: Coal- and
Oil-Fired Electric Utility Steam Generating Units. DSI/ACI systems are used to control a variety
of air emissions such as sulfur dioxide (SO,), hydrochloric acid (HCI) and mercury from the flue
gas stream. PSNH is proposing to configure the DSI/ACI systems to be compatible with various
sorbents including trona (trisodium hydrogendicarbonate dehydrate), sodium bicarbonate and
activated carbon. Sorbents will be injected into the flue gas stream through strategically located
ports upstream of the electrostatic precipitator (ESP). These sorbents are formulated to react with
and/or adsorb constituents from the flue gas, the reaction products and sorbents are then removed
downstream by the ESP,

Trona contains trace amounts crystalline silica as an impurity. Crystalline silica is a regulated
toxic air pollutant (RTAP) under Env-A 1400, the New Hampshire Air Toxics Rule. Air quality
dispersion modeling for RTAP emissions from the proposed DSI system was performed in order
to evaluate compliance with the applicable Env-A 1400 RTAP Ambient Air Limits (AALs). This
document constitutes the air pollution dispersion modeling report and contains the results of the
analyses necessary to support the permit application for the proposed DSI/ACI systems. This
report has been prepared by GZA GeoEnvironmental, Inc. (GZA) on behalf of PSNH in
accordance with the Guidance and Procedure for Performing Air Quality Impact Modeling in
New Hampshire (New Hampshire Department of Environmental Services [NHDES], July 2006).

1.2 SUMMARY OF FINDINGS

Based upon the results of the modeling analysis, RTAP emissions from the proposed DSI systems
are not predicted to result in exceedances of the applicable Env-A 1400 AALs.

2.0 FACILITY AND SITE DESCRIPTION

Schiller is a wood and fossil fuel-fired electric generating station. SR4 and SRé consist of two
fossil fuel-fired electric utility steam generating units permitted to combust coal and oil, with
biomass co-firing capacity of up to 10 percent (%) by weight of coal input. The facility also
includes one wood and fossil fuel-fired boiler (SR5), a combustion turbine (SRCT), emergency
generator, a primary and secondary coal crusher, coal and wood handling systems and various
insignificant and exempt activities.

The facility is located at 400 Gosling Road in Portsmouth, New Hampshire. The Universal
Transverse Mercator (UTM) coordinates for the facility are 354,770 meters easting and
4,772,950 meters northing.

04.0029995.00 Page 1 02/25/14



3.0 EMISSIONS DATA

3.1 FACILITY EMISSIONS

RTAP emissions from the proposed DSI system at PSNH are presented in Table C-1. Emission
rates were estimated based on the proposed maximum Trona injection rates, the Trona T-200
material safety data sheet, Trona T-100 particle size data for milled product, and previously
established pollution control efficiencies for particulate matter for SR4 and SR6. Supporting
documentation is provided in Appendix A. Modeled stack parameters are summarized in
Table C-2.

4.0 GOOD ENGINEERING PRACTICE STACK HEIGHT ANALYSIS

Good engineering practice (GEP) stack height is the minimum stack height which would prevent
the exhaust plume from becoming entrained in the turbulent wake created by nearby buildings or
obstructions. For stack heights that are less than GEP, the plume may be affected by the wake
region, resulting in higher ground level concentrations as the plume is more rapidly mixed to the
ground. To model stacks that are less than GEP height, direction-specific building dimensions
are included in the model input. These dimensions are then utilized to modify the dispersion
parameters in the model to account for the building/obstruction wake effects. Stacks that are
greater than GEP height will not be influenced by the wake region and, therefore,
direction-specific building dimensions are not required by the model. The extent to which a stack
exceeds both GEP height and 65 meters is treated as a prohibited dispersion technique and may
not be accounted for in the ambient impact assessment.

A GEP stack height analysis was conducted for the PSNH facility point sources in accordance
with the United States Environmental Protection Agency (USEPA) stack height regulations
(40 CFR Part 51) and the USEPA revised Guideline for Determination of Good Engineering
Practice Stack Height (Technical Support Document for the Stack Height Regulations) (USEPA,
1985).

The Bowman Environmental Engineering GEP BPIP-Prime software was used to calculate the
GEP stack height and the wind direction-specific building dimensions for each stack/wind
direction combination as required for input into the AERMOD model. The program calculates
the GEP stack height and appropriate building dimensions for 36 separate wind directions
(i.e., every 10 degrees).

The results of the GEP analysis indicate a GEP stack height of approximately 97.11 meters for
SR4 and 101.96 meters for SR6. The actual stack heights for SR4 and SR6 are less than GEP
and, therefore, direction-specific building dimensions are required in the modeling to account for
downwash. These dimensions, as calculated by the BPIP-PRIME program, have been transmitted
separately, along with the associated AERMOD modeling files, to NHDES via email.

5.0 MODELING METHODOLOGY

The ambient impacts resulting from RTAP emissions from the proposed DSI system were
assessed using the AERMOD model in accordance with the NHDES Modeling Guidance. The
methodology used in each portion of this modeling analysis is described below.

04.0029995.00 Page 2 02/25/14



5.1 MODELING ANALYSIS

5.1.1 Model Options

A refined modeling analysis for all terrain types was performed using the AERMOD
model with five years of representative meteorological data. The modeling analysis used all of
the regulatory default control options incorporated in the model. Direction-specific building
dimensions from the BPIP-PRIME output were provided in the model input to account for
building wake downwash.

5.1.2  Receptors

A Cartesian receptor grid was used with receptors spaced at 20-meter intervals along the
fence line, 100-meter intervals out to 980 meters, and 1,000-meter intervals out to 17 kilometers.
Terrain height elevations were calculated using AERMAP and U.S. Geologic Survey 7.5-minute
digital elevation models (NAD27) for the model domain. The model domain was selected in
accordance with the AERMAP Users Guide using the domain tool incorporated into BEEST for
Windows, Version 10.10 from BEE-Line Software.

5.1.3 Meteorological Data

All AERMOD refined modeling was performed using five years of surface
meteorological data (2008-2012) from Portsmouth, New Hampshire and upper air data
(2008-2012) from Gray, Maine. This data was supplied by NHDES.

6.0 MODELING RESULTS

6.1  MAXIMUM IMPACTS

Maximum impacts for RTAP emissions were predicted by AERMOD, with the maximum
pollutant impacts located near the southeastern property boundary for the annual averaging period
and the western property boundary the 24-hour averaging period.

6.2 RESULTS SUMMARY

The model output summary is presented as Table C-3. A summary of the maximum impacts
predicted by the model are presented in Table C-4 along with a comparison to the applicable
AALs. As shown in Table C-4, the maximum predicted impacts for the facility are well below
the applicable Env-A 1400 AALs. The AERMOD modeling files associated with this evaluation
have been transmitted separately to NHDES via email.

6.3 COMPLIANCE SUMMARY

Based on the information and assumptions presented in this report and the results of the modeling
analysis, RTAP emissions from the proposed DSI system are not predicted to result in
exceedances of the applicable Env-A 1400 AALs.

WGZAMAN1\Jobs\04Jobs\00299005\04.0029995.00\Work\APP C 04.002995.00 AQDM Report 022514.doc
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APPENDIX A

SUPPORTING CALCULATIONS AND DATA



@ URTEVA NT@ 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
A R —— = |

Ph: 800-992-0209 781-829-6501 Fax: 781-829-6515
‘strument: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
Machine Tested: Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch Measured: '1:;‘_‘1%){% QIXKAOL 2011

Customer / Clyde Bergemann
to y g Record No: 2

Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 445 %
Absorption: 0 Analysis model: General purpose Residual: 2.857
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0150 %
Dispersant RI: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0006 %Vol Vol. Weighted Mean D[4,3]: 15.808 um Specific Surface Area: 1.61 m?/g
Span: 2.959 Uniformity: 1.1 Surface Weighted Mean D[3,2]: 3.729 um
d(0.1): 1.632 um d(0.5): 10.091 um d(0.9): 31490 um
7 Particle Size Distribution
4 100
6
= 5 4 80
S
g 4 4 60
= 3
g 4 40
2
1 4 20
OCJ.1 1 10 100 1000 3008
Particle Size (um)
—Evergreen Power Trona Sample. ECP-1000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:43:18 AM

[Size (um)[ Vol Under %| [Size (umy| Vol Under % Size (um)[ Vol Under % Size (um)| Vol Under % Size (pm) [ Vol Under %
0.010 0.00 0.182 0.06 3.311 18.58 60.256 97.54 1096.478 100.00
0.011 0.00 0.209 0.13 3.802 20.98 69.183 98.11 1258.925 100.00
0.013 0.00 0.240 0.24 4.385 23.73 79.433 98.47 1445.440 100.00
0.015 0.00 0.275 0.40 5.012 26.89 91.201 98.67 1659.587 100.00
0.017 0.00 0.316 0.62 5.754 30.52 104.713 98,77 1905.461 100.00
0.020 0.00 0.363 0.91 6.607 34.62 120.226 98.84 2187.762 100.00
0.023 0.00 0.417 1.31 7.586 39.21 138.038 98.92 2511.886 100.00
0.026 0.00 0.479 1.82 8.710 44,24 158.489 99.07 2884.032 100.00
0.030 0.00 0.550 2.42 10.000 49.63 181.970 99.29 3311.311 100.00
0.035 0.00 0.631 3.12 11.482 5§5.28 208.930 99.56 3801.894 100.00
0.040 0.00 0.724 3.90 13.183 61.04 239.883 99.81 4365.158 100.00
0.046 0.00 0.832 4.76 15.136 66.74 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 5.69 17.378 72.22 316.228 100.00 5754.399 100.00
0.060 0.00 1.096 6.69 19.953 77.31 363,078 100.00 6606.934 100.00
0.069 0.00 1.259 7.76 22.909 81.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 8.91 26,303 85.82 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 10.16 30.200 89.13 549.541 100.00 10000.000 100.00
0.105 0.00 1.905 11.51 34.674 91.80 630.957 100.00
0.120 0.00 2.188 12.99 39.811 93.90 724.436 100.00
0.138 0.00 2.512 14.64 45,709 95.50 831.764 100.00
0.158 0.02 2.884 16.49 52.481 96.69 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver. 5.60 File name: Clyde Bergemann - Evergreen Power



@ URTEVA NT@ 348 Circuit Street Hanover, MA 02339 www.sturtevantinc.com
e ————|

Ph: 800-992-0209 781-829-6501 Fax: 781-829-6515
istrument: MALVERN MASTERSIZER 2000 Particle Size Analysis Report
Machine Tested:  Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch Measured: ':;iff#bé%'ﬂm' 2011
Clyde
Customer / Clyde Bergemann Record No: 3
Particle Name: Trona Sample bulk lot ref:
Measured by: B. MacNeil Result Source: Measurement
Particle RI: 0.000 Accessory Name: Scirocco 2000 Obscuration: 425 %
Absorption: 0 Analysis model: General purpose Residual: 3.919
Dispersant Name: Dry dispersion Size range: 0.020 to 2000.000 um Weighted Residual: 0179 %
Dispersant Rl: 1.000 Result Emulation: Off Result units: Volume
Concentration: 0.0005  %Vol Vol. Weighted Mean D[4,3]: 14.904 um Specific Surface Area: 1.76 m?3/g
Span: 3.068 Uniformity:  1.16 Surface Weighted Mean D[3,2]: 3.409 um
d(0.1): 1.431 um d(0.5): 9.170 um d(0.9): 29.570 um
Particle Size Distribution
6 4 100
. 5 4 80
X
Q
g 4 4 60
% 3
- 40
2 2
1 4 20
e et U,
00. 1 1 10 100 1000 3008
Particle Size (um)
— Evergreen Power Trona Sample. ECP-3000 Lbs/Hr, Bag Catch, Friday, April 01, 2011 11:47:02 AM

Size (pm)| Vol Under % 'Size (um) | Vol Under % Size (um)| Vol Under % Size (um) | Vol Under % Size (um) | Voi Under %
0.010 0.00 0.182 0.06 3.311 21.12 60.256 97.86 1086.478 100.00
0.011 0.00 0.209 0.14 3.802 23.76 69.183 98.32 1258,925 100.00
0.013 0.00 0.240 0.27 4.365 26.76 79.433 98.59 1445.440 100.00
0.015 0.00 0.275 0.44 5.012 30.15 91.201 98.73 1659.587 100.00
0.017 0.00 0.316 0.68 5.754 33.98 104.713 98.75 1905.461 100.00
0.020 0.00 0.363 1.01 6.607 38.25 120.226 98.75 2187.762 100.00
0.023 0.00 0.417 1.45 7.586 42.95 138.038 98.78 2511.886 100.00
0.026 0.00 0.479 2.02 8.710 48.03 158.489 98.95 2884.032 100.00
0.030 0.00 0.550 2.70 10.000 53.39 181.970 89.19 3311.311 100.00
0.035 0.00 0.631 3.48 11.482 58.91 208.930 99.49 3801.894 100.00
0.040 0.00 0.724 4.36 13.183 64.46 239.883 98.79 4365.158 100.00
0.046 0.00 0.832 5.33 15.136 69.87 275.423 99.99 5011.872 100.00
0.052 0.00 0.955 6.39 17.378 75.00 316.228 100.00 5754.399 100.00
0.060 0.00 1.096 7.54 19.953 79.70 363.078 100.00 6606.934 100.00
0.069 0.00 1.259 8.77 22.909 83.87 416.869 100.00 7585.776 100.00
0.079 0.00 1.445 10.10 26.303 87.44 478.630 100.00 8709.636 100.00
0.091 0.00 1.660 11.53 30.200 90.41 549.541 100.00 10000.000 100.00
0.105 0.00 1.905 13.09 34.674 92.80 630.957 100.00
0.120 0.00 2.188 14.80 39.811 94.67 724.436 100.00
0.138 0.00 2.512 16.68 45,709 86.09 831.764 100.00
0.158 0.02 2.884 18.77 52.481 97.13 954.993 100.00

The above data is to indicate the effectiveness of Sturtevant equipment. Due to the differences in particle size analysis
technology, it is recommended that this data be confirmed using your specific method of analysis.

Operator Notes: 2 Bar pressure.

Malvern Instruments Ltd. Mastersizer 2000 Ver, 5.60 Flle name: Clyde Bergemann - Evergreen Power
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Responsible Care’
Gocd Chernistry at Work

Page 1/8

Trona: T-200°
Material Safety Data Sheet

Chemical: Sodium Sesquicarbonate NFPA: H=1 F=0 I1=0 S=None
HMIS: H=1 F=0 R=0 PPE= Supplied by user;
dependent on conditions

MSDS Number: Trona-1103
Effective Date: 11 November 2003
Issued by: Solvay Chemicals, Inc. Regulatory Affairs Department

Not valid three years after effective date or after issuance of superseding MSDS, whichever is
earlier. French or Spanish translations of this MSDS may be available. Check www.solvaychemicals.us
or call Solvay Chemicals, Inc. to verify the latest version or translation availability.

Material Safety Data Sheets contain country specific regulatory information; therefore, the MSDS’s
provided are for use only by customers of Solvay Chemicals, Inc. in North America. If you are
located in a country other than Canada , Mexico, or the United States, please contact the Solvay
Group company in your country for MSDS information applicable to your location.

1. Company and Product Identification

1.1 Product Name: T-200°
Chemical Name: Sodium sesquicarbonate
Synonyms: Mechanically refined trona.

Chemical Formula: Na,CO;* NaHCO,* 2H,0
Molecular Weight: 226

CAS Number: 533-96-0

EINECS Number: 208-580-9
Grades/Trade Names: T-200°

1.2 Recommended Uses: Consult supplier

1.3 Supplier: Solvay Chemicals, Inc.
PO BOX 27328 Houston, TX 77227-7328
3333 Richmond Ave. Houston, Texas 77098

1.4 Emergency Telephone Numbers
Emergencies (USA): 1-800-424-9300 (CHEMTREC?®)
Transportation Emergencies (INTERNATIONAL/MARITIME): 1-703-527-3887 (CHEMTREC®)
Transportation Emergencies (CANADA): 1-613-996-6666 (CANUTEC)
Transportation Emergencies (MEXICO-SETIQ): 01-800-00-214-00 (MEX. REPUBLIC)
525-559-1588 (Mexico City and
metro area))

Solvay
MSDS No. T200-1103 Revised 11-1-03 C h e m ICa I S SOLVAY
Copyright 2003, Solvay Chemicals, Inc.

TR BT BT Interox, Fluorides & Minerals



Trona: T-200°
Material Safety Data Sheet

2. Composition/Information on Ingredients

1-200

INGREDIENTS FORMULA WT. PERCENT CAS # EINECS #
Sodium Na,C0O,-NaHCO,-2H,0 98 533-96-0 208-580-9
sesquicarbonate

Silica, SiO, <04 14808-60-7  238-878-4
crystalline quartz

H,0 insolubles Not Applicable 2 Not Applicable  Not Applicable

3. Hazards Identification

Emergency Overview: Product reacts with acids to produce carbon dioxide and heat.
3.1 Route of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes

3.2 Potential Effects of exposure: Sodium Sesquicarbonate is an alkaline product and may
irritate digestive mucous membranes, eyes and healthy skin.

Inhalation: May be irritating to the nose, throat, and respiratory tract. Repeated exposure
may cause nosebleeds.

Eyes: May cause irritation, severe watering and redness.

Skin contact: May cause skin irritation, seen as redness and swelling. In the presence
of moisture or sweat, irritation may become more severe leading to rash.

Ingestion: May cause gastrointestinal irritation including nausea, vomiting, abdominal
cramps and diarrhea. May cause irritation of the mouth and throat.

Carcinogenicity: See section 11.3

4. First-Aid Measures

General Recommendations: Treat for eye, skin and respiratory tract irritation.

4.1 Inhalation: Remove subject to a dust free environment and blow nose. If breathing is difficult
or has stopped, administer artificial respiration. If any irritation is present, seek medical attention.

Eyes: In cases of splashing of concentrated solution in the eyes and face, treat the eyes
first, and then continue first aid as defined under “contact with the skin.” Rinse the eyes with
running water for 15 minutes, maintaining the eyelids wide open to eliminate the product.
Protect the eyes from strong light. Consult a physician or ophthalmologist in all cases.

Skin:

¢ Remove contaminated shoes, socks and clothing, under a shower
if necessary; wash the affected skin with luke warm water.

Keep warm (blanket), provide clean clothes.

Consult with a physician in all cases.

Dry carefully.

In case of persistant pain or reddening, consult physician.

Ingestion: Do not induce vomiting. Remove any evidence of the product from the person’s mouth.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.

Page 2/8 www.solvaychemicals.us 1.800.765.8292
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Trona: T-200°
Material Safety Data Sheet

5.

5.1
5.2
5.3
5.4
5.5

6.

6.1
6.2

6.3

7.2

7.3
7.4

If the subject is completely conscious: Give 8-12 ounces of water.
SEEK MEDICAL ATTENTION.

If the subject is unconscious:
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSIOUS PERSON.

Fire-Fighting Measures

Flash point: Non combustible.

Auto-ignition Temperature: Not Applicable.

Flammability Limits: Not Applicable.

Unusual Fire and Explosion Hazards: Non-combustible and non-explosive.

Common Extinguishing Methods: In case of fire near stored product, all means
of extinguishing are acceptable.

Accidental Release Measures

Precautions: Avoid excessive dust.

Cleanup methods: Clean up uncontaminated material and recycle into process. Place
unusable material into a closed, labeled container compatible with the product.

Precautions for protection of the environment: Sweep up residual material. Do not flush
to drain. Prevent material from entering public sewer systems or any waterways. Dispose of
waste in accordance with applicable federal, state, and local environmental laws and
regulations.

Handling and Storage

Handling:

¢ Avoid prolonged or repeated contact with the skin or eyes.

* Do not wear contact lenses without proper eye protection when using this product.
¢ Avoid prolonged or repeated breathing of dusts.

e Use vacuum or wet mop to clean up dust.

Storage: Keep in a closed, properly labeled container in a dry area away from acids.
Protect from physical damage.

Specific Uses: See Section 1.2

Packaging:

e Bulk rail car and truck

e Paper+PE

* \Woven plastic material + PE coating
¢ Woven plastic material + PE.

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
All Rights Reserved.
www.solvaychemicals.us 1.800.765.8292
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Trona: T-200°

8.1

8.2

Material Safety Data Sheet
Exposure Controls/Personal Protection

Exposure Limit Values TLV® ACGIH®-USA (2002) OSHA PEL

Sodium Sesquicarbonate Nuisance Dust-5 mg/m®
(Respirable Fraction),

15 mg/m?® (Total Dust).
Silica, Crystalline Quartz 0.05 mg/m® for 8 hourTWA 10 mg/m*/ % Silica + 2

ACGIH® and TLV® are registered trademarks of the American Conference of Governmental Industrial Hygienists.

Exposure Controls:

8.2.1 Occupational Exposure Controls:

8.2.1.1 Ventilation: In places with the possibility for creating excessive dust in excess of exposure

limits, ventilation should be provided.

8.2.1.2 Respiratory protection: In case of significant or accidental dust emissions,

a NIOSH/MSHA approved dust respirator should be worn.

8.2.1.3 Hand protection: Cotton gloves are adequate for routine handling of dry product.

8.2.1.4 Eye protection: In cases of significant dust, dust proof goggles are recommended.

8.3

9.2

Other precautions: Protective clothing in dusty areas. An eyewash and safety shower
should be nearby and ready for use. Use good hygiene practices when handling this
product including changing work clothes after use. Do not eat, drink or smoke in areas
where this material is handled.

Physical and Chemical Properties

Appearance: Powder

Color: White to off white

Odor: Odorless

Important Health, Safety and Environmental information:
pH: 10.1 (1-% solution).

Change of state:

Melting point: Decomposes at >70°C (1568°F).

Boiling point: Not applicable.

Decompositon Temperature: Beginning at 70°C (1568°F).

Flash Point: Not Applicable

Flammability: Not Applicable
(solid, gas)

Explosive Properties: Not Applicable

MSDS No. T200-1103 Revised 11-1-03
Copyright 2003, Solvay Chemicals, Inc.
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9.3

10.

10.1

10.2

10.3

104
10.5

11.

Oxidizing Properties: Not Applicable
Vapor Pressure: Not Applicable

Relative Density: Specific gravity (H,0=1): 2.11

Solubility:
Water: 20% maximum by weight in water @ 30°C (86°F).
Fat: Not Applicable.

Partition coefficient: P (n-octanol/water): Not applicable.
Viscosity: Not listed

Vapor Density (air=1): Not Applicable.

Evaporation Rate: Not Applicable.

Other Information:
Bulk Density: 49 Ibs./ft* (780 kg/m?)

Stability and Reactivity

Stability: Stable at ambient temperature and atmospheric pressure.

Conditions to avoid:
e Protect from moisture
¢ Mixing of acid, oxidizing agents and sodium sesquicarbonate solutions could cause

CO, evolution and may cause severe splattering.

Materials and substances to avoid: Sodium sesquicarbonate mixed with lime dust

in the presence of moisture will form caustic soda, which can cause serious burns. When
heated, may react with Aluminum (Al). Reacts with acids and releases large volumes

of CO, gas and heat.

Hazardous decomposition products: Carbon dioxide (CO,) is evolved when mixed with
acids and oxidizing agents.

Hazardous Polymerization: None.

Other information: None.
Toxicological Information

Acute toxicity:
Inhalation: LC., 2300 mg/m?/2h(sodium carbonate) species: rat.

Oral: LD, 4090 mg/kg (sodium carbonate) species: rat.
Dermal: LD,,, rabbit, >2,000 mg/kg (sodium carbonate)

11.2/11.3 Chronic toxicity/ Carcinogenic Designation: This product contains less than 0.4%

Silica, crystalline quartz. Silica, crystalline quartz at greater than 1% has been shown to
cause silicosis, a progressive lung disease. Silica is a suspected carcinogen.

MSDS No. T200-1103 Revised 11-1-03
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12. Ecological Information

12.1 Acute ecotoxicity:
SODIUM BICARBONATE: Crustaceans, Daphnia magna, LCg, 48 hours, 2350 mg/I.

Fishes, Gambusia affinis, LC,, 96 hours, 7550 mg/I.

SODIUM CARBONATE: Crustaceans, Daphnia sp., LCs;, 48 hours, from 115 to 150 mg/I.
Fishes, various species, LCg, 96 hours, from 30 to 1,200 mg/I.

12.2 Chronic ecotoxicity: None listed.
12.3 Mobility: Water-Considerable solubility and motility.

12.4 Degradation
Abiotic:
e Water, hydrolysis. Degradations products: Carbonate (pH.10/bicarbonate (pH 6-10)/carbonic
acid/carbon dioxide (pH<6)
e Soil-Result: Hydrolysis as a function of pH.

Biotic: Not Applicable.

12.5 Potential for bioaccumulation: Not Applicable.

12.6 Other adverse effects /Comments: Observed effects are related to alkaline properties
of product. Product is not significantly hazardous for the environment.

13. Disposal Considerations

13.1 Waste treatment: T-200 is not a listed hazardous waste under 40 CFR 261. However, state
and local regulations for waste disposal may be more restrictive. Spilled product should be
disposed of in an EPA approved disposal facility in accordance with applicable national,
state and local environmental laws and regulations.

13.2 Packaging treatment: To avoid treatments, use dedicated containers where possible.
Rinse the empty containers and treat the effluent in the same way as waste. Consult current
federal, state and local regulations regarding the proper disposal of emptied containers.

13.3 RCRA Hazardous Waste: Not Listed.

14. Transport Information

Mode DOT IMDG IATA

UN Number Not a regulated Not a regulated Not a regulated
hazardous material hazardous material hazardous material

Other It is recommended that ERG guide # 111 be used for all non DOT regulated material.

STCC #: 28-123-87

MSDS No. T200-1103 Revised 11-1-03
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15. Regulatory Information

1-200

National Regulations (US)
TSCA Inventory 8(b): Yes
SARA Title 11l Sec. 302/303 Extremely Hazardous Substances (40 CFR355): No

SARA Title Ill Sec. 311/312 (40 CFR 370:
Hazard Category:  ® Acute and Chronic health hazard
o Threshold planning quantity - 10,000 Ibs

SARA Title Ill Sec. 313 Toxic Chemical Emissions Reporting (40 CFR 372): No

CERCLA Hazardous Substance (40CFR Part 302)
Listed: No
Unlisted Substance: No

State Component Listing: None identified
National Regulations (Canada)
Canadian DSL Registration: Yes

WHMIS Classification: Not Applicable

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

Labeling according to Directive 1999/45/EC.
Name of dangerous products-sodium sesquicarbonate

Symbols Xi Irritant
Phrases R 36 Irritating to eyes

16. Other Information

16.1 Ratings:
NFPA (NATIONAL FIRE PROTECTION ASSOCIATION)
Health = 1 Fire = 0 Instability =0 Special = none
HMIS (HAZARDOUS MATERIAL INFORMATION SYSTEM)
Health = 1 Fire = 0 Reactivity = 0 PPE = Supplied by User; dependent on local conditions

16.2 Other Information:

The previous information is based upon our current knowledge and experience of our product and
is not exhaustive. It applies to the product as defined by the specifications. In case of combinations
or mixtures, one must confirm that no new hazards are likely to exist. In any case, the user is not
exempt from observing all legal, administrative and regulatory procedures relating to the product,
personal hygiene, and integrity of the work environment. (Unless noted to the contrary, the technical
information applies only to pure product).

MSDS No. T200-1103 Revised 11-1-03
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To our actual knowledge, the information contained herein is accurate as of the date of this
document. However, neither Solvay Chemicals, Inc. nor any of its affiliates makes any warranty,
express or implied, or accepts any liability in connection with this information or its use. This
information is for use by technically skilled persons at their own discretion and risk and does not
relate to the use of this product in combination with any other substance or any other process.
This is not a license under any patent or other proprietary right. The user alone must finally determine
suitability of any information or material for any contemplated use, the manner of use and whether
any patents are infringed. This information gives typical properties only and is not to be used for
specification purposes.

TRADEMARKS: All trade names products referenced herein are either trademarks or registered
trademarks of Solvay Chemicals, Inc. or affiliate unless otherwise indicated.

16.3 Reason for revision:
Supersedes edition: Solvay Minerals MSDS #015 dated 4/9/03.
Purpose of revision: Change Company name and MSDS format.
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